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tren the lente of the — 
las been almoſt imiverſally acknoty- 
ledged for abàve a century puſt, 
and much has been ritten in order to ex- 
plain this doctrine; yet there are ſeveral: 
things relating to it, Which have not been, 
hitherto, accbunted fot in ſo ſacisfaftory”s a 
manner, as to render any farther inquiy-into: 

them altagether ſupetflaous: and of this 
kind, we preſume, isthe motion of ths, fluids 
in the ſmaller ary 
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CR Motion of the Fluids 


Tx firſt authors who-embraced the Har- 
vean doctrine ſeem to have aſcribed the 
whole of the circulation, both in the arte- 
Tries and veins, to the force of the heart“. 
But Borelli, in whoſe time it was- believed 
by many, that the arteries and veins were 
not continued canals, but divided by an in - 
termediate ſpungy ſubſtance, plainly ſaw, 


that, in this caſe, the blood could not be 


conveyed into the orifices of the naſcent 
veins, by any force of the arterial fluids 
puſking it forward; and, therefore he ſup- 


| poſes it to enter them 1 in the ſame manner 


as the particles of water inſinuate themſelves 
into a ſpunge or other porous ſubſtance : 
but as, in his days, the . phaenomena of capil- 
.  Jary tubes were very little known, and-the. 
' reaſons of them not at all underſtood, tis 
no wonder that, after declaring attraction to 
be an impoſſible thing, he aſcribes the above 
effects to the gravity of the fluid itſelf; % 
nor does he ſeem to have been, ſufficiently. 
V aware, 
5 Walaci eil. ad Barthoio. De moto af 
15 : 13 
3 ben 2. EY 33 | 
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aware, hit, 8 water hat riſen to a des 4 


terminate height in ſmall tubes, or a certain 
quantity: of it has been received into porous 
badies, no more og newly enter into either 
of theſe. | 


D. — in bis Ae 40 Gireuls: 25 


tione ſanguinis per vaſa minima, after ſhew- 


ed by means of ferments in the glands, or 
by theſe bodies acting as filtres, endeavours 


to prove, that the various ſecretions from 


the blood are intirely owing to the different 
diameters of the ſecretory veſſels: but be 


makes it no part of his inquiry, by What 1 
powers the fluids. are puſhed through thelc 


veſſels. However, that there-might appear 


no difficulty in the motion of the fluids = 


through, even, the ſmalleſt tubes of the body, 


nor any ſuſpicion of their ſtagnating in them, 


we have lately been told, that the blood 


moves more quickly in the ſmaller than in 5 | 


the larger veſſels ;-an aſſertion ſo incon- 
ſiſtent with the laws of hydravlics, when 


applied to the animal frame, that it could 
| ſcarcely have been expected to haye dropt 


N .,· OD 


ing that animal ſecretion cannot be perform · 5 
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from the rib of a writer moch s noted 
tan De Henan. 
Bor, how eaſy e it may ee 


peared to ſome authors to account for the 
motion of the fluids in the ſmall veſſels of 
_ animals, yet whoever impartially conſiders 
the reſiſtance that a fluid, moving through 
the arts and all its branches, muſt meet 

with from friction; which inereaſes as the 
_ . diameters of the veſſels: decreaſe, and adds 


ſides of the | veſſels in Which they move, 


, . will not any ſee that there is, at leaſt, ſome fo 
difficulty in this matter, but be alfo apt to 
ſuſpeRt thar neirher the force of the heart, 


nor the alternate contraction of the lar · 


- ger arteries, is. ſufficient to drive the fluids 


teſtes, and many other parts of the body. 
Ix order, however, to ſet this affair in a 


clearer light, we ſhall particularly conſider 


the ſeveral cauſes co which the circulation 
. of the blood: has been commonly aſcribed. 
8:8; Ci 


* 


in th Small Veſels. 5 
"SECT; e 


of the fl if the heart,” contriaion' Fi 2 
arteries, gravity, and the attraction of capil= 
lary tubes, confidered as cauſes of the circula · 


Wee of the are gfe in he __ veſſels of animals. F 


Tus a 5 e We hs, 


blood through the body, is, without doubt, pe 


the contraction of the heart: let us then, 
firſt, inquire how far this may be ſuppoſed 


ſufficient to account for the motion of the 
fluids in the very ſmall veſſels of animals. 


1s the force with which the blood is 


thrown, by the left ventricle of the heart, 


into the aorta, be ſuppoſed equal to the preſ- 
ſure of a column of blood go inches high“; 
the momentum of this fluid in any artery will 


be found, by multiplying the ares of the 
tranſverſe ſcion. of that artery into go, - 


A3 6 14's . 


Dr Hahn, from a 8 0 peine made on 
horſes, dogs, ſheep, and other animals, thinksit probable, 
that the blood would riſe ſeven feet and an half, or 90 
inches in a tube fixed into the carotid artery of a 
middle ſized man. Statical Eſſays, vol. 2. p. 49+ |_| 


e 


* 8 nein of the E 


mall capillary artery, to change its figure 


* 


the height dave column-of- blood, whoſe 
preſſure is ſuppoſed equal to the protruſive 
force of the heart: for the product gives the 


number of cubic inches or parts of a cubic 


inch ol blood, whoſe weight is equal to the 95 
preſſing power with which the blood is 
driven Self the "_— of _ heart into that ; 


aftery, 
- Tas nr of K red globule 


of blood; has been generally reckoned ſome · 


thing leſs than + part of an inch; but 
Dr Martine has, from Leewenboeck's and Ju | 
is later obſervations, ſhewn it to be 


rin 


port of an inch -; and Lewenboeck has ob- 
fer ved, that one of theſe globales is ſome 


times obliged, in paſſing through a very 


into an oblong ſpheroid, ſo that the diame · 


ter of ſuch an artery may be ſuppoſed near- 
ty equal to that of a red globule. 5 


If then, 
for the ſake of more eaſy computation, we 
ſuppoſe the diameter of a red capillary ar- 
tery to be equal to 85 8 6 part of an inch, 
the area of! its ; tranſverſe: ſection will be 
12 f wy at = 
eee Noth! Big . 2. art. vi 


in the Small Ven. 7 


o. ooo 000 196, and this multiplied by go 
gives o. ooo oi 76 parts of a cubic inch of 
blood, which amounts to o. 00466 or 2 
part of a grain; and is equal to the wy 
ment of the blood, ariſing from the preſſing 
force of the heart, in a capillary artery, 
| whoſe diameter is = part of an inch, 


2000 


upon the ſuppoſition that there were no Joſs 
of motion from friction, and that the 
areas of the tranſverſe ſections of all the ca 

pillary arteries in the human body were. e- 
Fo qual to that of the aorta: but ſince this is. | 
not the caſe, and the areas of the former 
greatly exceed that of the latter; the mo- 


ment of the blood in a capillary ved artery, 


vill fall very much ſhort of our computation. 
T0oso illuſtrate this; let us ſuppoſe a- pipe 

A of an inch diameter, to be divided: into 
ſeveral branches, and at laſt to terminate in 


0 2 7 * ? 3 * TY 4 8 % l 
K 0 1 4 9 0 : d 0 7 ES 3. 4h 4 ** 1 1 
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a(t A bach of warm Mood, 10 Wer 3 0 
266, and by others a little more than 267 grains: but. 
Dr Martine ſeems to have fixed it pretty accurately 
at 264% 3 and, for the ſake of Cafes as 1 have | 


de A t r S 


1 


| 8 | Motion of the Fluid, 


10000 Amal tubes 47,7 , Sc. each 2 


I © & 


part of an inch in diameter; the ſam of the 


areas of whoſe tranſverſe ſoQtions is equal 
to that of A. If a fluid be puſhed through 
ſach a ſyſtem of veſſels, with any given 


force, the velocities in the ſmall tubes 


4, a, a, a, Sc. will be equal to the velocity in 
A; and their momenta m, m, m, m, Sc. all ta- 
we together, will, bating friction, be juſt 
equal to the momentum M in the n trunk 
A, i. e. m 10000=M or M But 


ebe 


i another pipe B of the ſame diameter with 


A be divided ſo as to terminate in 300000 
ſmall tubes 5,5, ,, Sc. each 2 part of an 
inch diameter; then Me a fluid be 
puſhed through the two trunks A and B | 
"with the ſame velocity, and conſequently 


the momentum in them be equal, yet the ve- 
locity in any one of the ſmall tubes a, a, a, 
Sc. will be to the velocity in any one of 


the correſponding tubes 5, % , Sc. as 30 
to 1, and conſequently 1 their momenta will ay 
as goo to 1. | 
D KEIL, having, by . che a ar- 
reries of the human lp; fixed the propor- 
| | tions 


in the Small Veſſels (9 
-tions of the branches to theit trunks after ; 
every diviſion, lays down a method for cal- 


culating*in- hat degree the velocity of the 
blood in the different arteries is affected by 


the increaſe of the capacity of the veſſels 1 


through which it flows: according to 


this computation, it will be found, hat the _ 


velocity of the blood in an artery whoſe 
diameter is t part of an inch, ought, to 
be to its velocity in the 40774, as 1 to 348. 
end conſequently the moment of the blood 
in ſuch an artery muſt be 346 K 345 
-.=119025 times leſs than we have computed | 
it above, i, e, = X 1190242 Nie : 
part of a ed, 9 ſince a giobule aa 
red blood weighs nearly rasant part 
of a grain, it follows, that the moment 
or preſſing force of ſuch a.globule in its ca- 
pillary artery, ariſing from the impulſion o of 
the heart, does not enceed twice its . 
weight. N | 
Bor even this moment, 1 ſmall it 
ay appear, _y Ans 1 Men; - 
e eee ne 


x babe Medical ur, vol. 2. art. 25 TTY 
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the preciſe quantity of which, although: if 


may perhaps, be difficult, with any certain- 


: | ty, to determine; yet that it muſt be very 


conſiderable, will oc uf e 1 


| what follows. . 6} 7 


1. Ir twopipes of equal lengths, whoſe G. 
ameters are 3242. and 2 parts of an 


inch, be, one after another, ſcrewed into 


the ſide of a veſſel at the perpendicular di- 


ſtance of four feet from the top of the wa- 


ter, and laid parallel to the horizon; the 
large pipe will diſcharge 179, and the ſmall 


pipe 6 ounces of water, in- half a minute. 
Hence the velocities of the water in theſe 
two pipes muſt have been as 1293 and 7356 
and, were it not for the inequality of the 

reſiſtance of the air, the velocity in the 
large pipe Would have been ſtill greater, 


and the velocities in the two pipes pretty 


nearly as the — of their W 
Fg 


Hx xc, if we could ſuppoſe a capillary a 
artery, of , port of an inch diameter, 


2000 


PEI off Pur. from the beginning of 
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tire aorta, without any intormedliate branck - 


ings-z the velocity of the blood in it would 


be (cæteris paribus) to the velocity of the 


blood in the aorta, nearly-asy/53757 the di - 


ameter of the capillary is to V the dia- 
meter of the aorta, i. e. as 1 to 37-4; and 


conſequently the moment. of a ſingle glo- 
bule in ſuch a capillary artery, would be to 


its moment in the aorta, as 1 to 1398. 


2. Bur further, the loſs of motion from 
friction depends not only upon the ſmallneſs 


of the veſſels, but alſo upon their diſtance: 


from the heart: for, if two cylindrical 


pipes, whoſe common diameter is . 
parts of an inch, and whoſe lengths are 
2 and 8 feet, be ſcrewed into the fide of a 
veſſel full of water, at the diſtance of four 
feet from the top; the quantities diſcharged 


ia half a minute, will be 974. ounces by 


f the long pipe, and 175 Ounces by the ſhort : | 


one. Hence the velocities of. the water in 


the two pipes were as 974. and 1753 fo that, 
by* the . quantity of friction in the 
| lon; zeſt 


„ | Moron ts Fluid | b = 


Jongeſt pipe, the wart” oſt above 2 of its · 

| Yelocity®.” 4 5 Me e en 
. Again; ah Wan of» Farley blood 
will be different according tu the different 
. angles at which the branches go off from 
their trunks; and the various. flexures- and 
convolutions of che ſmall arterial ramifica-, 
tions muſt increaſe the friction in them, 
and conſequently retard the motion of the 
blood conſiderably. 'TFhis, ſeems to be con · 
Firmed by an experiment of Pr Hales ; from 
wich it appears, that the velocity of the 
blood in the ſmall arteries decreaſes in a 
greater proportion than it ought to da, by 
the above mentioned experimentsmade with 
ſtreight cylindrical pipes; for, having flit 

up the inteſtines of a dog from one end to 
the other, on the ſide oppoſite to that where 
the blood veſſels enter them, and fixed a 

| braſs tube into the - deſcending (aorta, he 
found that, with a preſſure equal to the 
7 force of the heart, only I of the water paſſed 
in a given time through the flit arteries" of 
* Robinſon's animal oeconomy, prop. 1. exp. 1. | 


hd »* 
at 


a SES BSI Ee 
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| rhe guts that flowed eee the weſente. 


rics when cat over juſt at their entry into 


the inteſtines ; notwithſtanding that the a- 


rea of the orifices of all the former exceed- 


dd that of the latter, and that the diameters 


of the cut meſenterics did not exceed four 
times the diameters of the einn, flit | 


arteries of the guts.“ 
Fun what has been ſaid it may appear; 


that the velocity of the blood will not be the 
ſame in all the arteries of the ſame diameter, 


(as ſome have fondly imagined, and been or"; 


no ſmall pains to prove), but will be greater 
or leſs, according to their diſtance from the 


heart, the exceſs of the areas of the 
branches above their trunks, the angles at 


which they go off, and the number and 


_— of their flexures. 


 AGREEABLE to this, Dr Hales eblerves, 
ahar; in a capillary artery. of the lungs of a 


frog (where the diſtance from the heart is 
but ſmall, and where the exceſs of the area 

of all the branches above their trunk, is 
n condin in 3 parts ", 

FN 30 B the 


. Bake Natical Ws vl 4.exp-ix. | 
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will appear, that the greateſt heat in any a- 


degrees of Farenbeit's ſeale; within the in. 


the body), the blood moved forty three 
times faſter than in a capillary artery of 
one of the muſcles of the. abdomen * : and 


it is probable that, next to the lungs, the 
blood moves quickeſt thro* the veſſels of 
the heart. In conſequence of this - quick 


Circulation, it muſt be evident, whether 


we ſuppoſe animal heat to ariſe from the 
friction of the blood on the ſides of the 


veſſels, or from an inteſtine motion among 


its ſmall particles, that, ceteris paribus, 


mare heat muſt be generated in the lungs 


and heart than any where elſe; and hence 
the neceſſity of continual ſupplies of freſh 


air to cool the blood in its paſſage through 
the pulmonary veſſels. Nor is this opinion 


founded in theory alone; for, upon trial, it 


nimal is, almoſt. always, about the heart. 


In a jagkdaw, the heat below the wing made 


the mercury in my thermometer riſe to 104 


teftinum rectum, it roſe to 10743 and, when 
applied to the heart, it reached 1og. And, 
| - agreeably 


"6 Sta tical Eſſays, vol. 2. p. 58. * 
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| agrecably to this, I have found the heat in a 


pigeon's heart above a degree greater than 
withis the inteftinum rectum. 

Urox the Whole, if the moment of. a 
ſingle red globule of blood ariſing from the 
preſſing force of the heart, does not in its 


capillary artery, even bating IR, exceed 
twice its own weight or 


7 


part of 
a grain; and if that loſs of motion which 


it muſt have ſuſtained by friction in its way 


from the heart thither be conſiderable, as 


one may reaſonably conclude from what / 


has been advanced upon this head; it will 


follow, that the real remaining force of 


ſuch a globule, when it arrives at a red ca- 
pillary artery, may probably fall ſhort of its 


own weight, and muſt be ſo extremelx 


ſmall, that it can ſcarcely be ſuppoſed ſuf- 
ficient to overcome the reſiſtance it muſt 
meet with, in paſſing through a veſſel by 


which it is cloſely embraced on all ſides, al - 
though the anterior fluid in the capillary 
' veins were no obſtacle in its way. 
8989 | ; >: 1 . p | E- 
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16 Motion of the Fluids 
| Ul deſire it may be here underſtood that the 


above calculations are by no means intend- 
ed as demonſtrations, but rather as iJluſtra- 
tions, in the preſent argument concerning 
the force of the blood in the ſmaller veſſels; 


23 and, allowing that by them the moment of 
a red globule in its capillary artery comes 


out too ſmall, either from our having, with 
Dr Hales, rated the force of the left ventri- 
cle of the heart too. low, or, with Dr Keil, 
the number of branchings of the arteries, 
and the proportion they bear to their trunks, 
too high; yet it muſt be evident, that the 
force of the heart muſt be inſufficient to puſh 
the fluids thro”'all the inferior orders of vef. 
ſels, or, which is the ſame thing, that the left 
ventricle of the heart does, not, by its dire& 
projectile force at every contraction, [puſh 
on and move forward the whole circulating 
laids in all the veſſels of the body. _ 
Da Hates obſerved the blood's motion to 
be accelerated by every ale of the heart, 
not only in the ſmall arteries, but alfo in the 
naſcent 2 veins of the lungs of a 


ſrog 
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frog“; and W aſſures us: is bas 
ſeen the ſame thing in other parts of va- 


rious animals: ſo that it is not to be doubted, 
that the projectile force of the heart reaches 
at leaſt as far as the capillary arteries of the 


firſt order, nay, is probably continued, for 
fome ſmall way, along their correſponding 
veins ; eſpecially when theſe are not far from 
the heart, 


But thar the moment of the blood i in the 


nd capillary arteries, at any conſiderable _ 
diſtance from the heart, muſt be very ſmall, 
will appear from an obſervation of Dr Hales ; 


according to which the velocity of the blood 
in one of theſe arteries in the abdomen of a 


frog, was near 900. times lefs than the e- 


quable velocity of this fluid in. the © aorta f 


a mant; and confequently 2.6 times lefs 
than we have computed it to be in a human 


red capillary: wherefore the exceſs of the 


moment of a red globule, in ſuch an artery 
of a frog, above the reſiſtance it el to o- 
| vereome, only en to 555575577 Part 


7 
» . Statical Eſſays, vel; 2. p. 69. 
+} Statical Eſſ: ys, p. 47: and 68. 
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of a grain; and ſo muſt have fallen a Zoo 


globule in its capillary artery, after having 


mount to © of its own weight; it muſt be- 


which move along with the red ones, muſt 


heart, to the orifices of the lateral ſerous ar- 
teries with a very ĩnconſiderable force: ſuch. 


able to-puſt theſe fluids through the — 2 
lymphatic, and, for any thing we know, ma- 
ny more inferior orders of veſſels. 


niht, we ſhall, upon the principles above 
laid down, endeavour to inveſtigate the 
force of the heart at the origin of the nerves. 


# * = 


— 


deal ſhort of 2. of its own weight; ſuppo- 

fing the lobules of red blood in a man and 
a frog to be of the fame magnitude, which. 

does not ſeem improbable®. . 
Ir then the remaining moment of a red 


overcome the reſiſtance of the anterior: | 
blood in its correſponding vein, does not a 


evident, chat the ſerous and ſmaller globules, 


be applied, by the projectile force of the 


a one, ſurely, as will be far from being 
Bur; to ſet this matter in a ſtill 8 


| Lewenboeck 


„ Med. Eſſays, vol. 2. art. vil. $. v. : 


ofa ſingle nervous fibre to be — 


11 * 
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Tewenboeck tells us, that kei diſcovers 
ed veſſels in the cortical part of the 
brain, which could not admit a globule 
whoſe diameter was _.*___ part of aninch;* 


and he obſerved the fibres of its medullary- 
ſubſtance to be either quadrangular or hex- - 


angular: whence he concludes, that they 
mult be compoſed of ſmaller fibres, whoſe 


extreme minuteneſs made it impoflivle for 


him to diſcover any thing of their figure, 


nor does he think they can ever de ſeen dit” 


tinctly by human eyesf. * 


Di Porterfield has, indeed, from an ex- 
periment of Dr Hook, computed the diameter | 
7 * 0 0 pare 
of an inch : but, as the beſt microſcopes 
have never been able to diſcover any cavities 
in the nerves, tis certain, that, if they are 
hollow tubes at all, the diameter of their 
cavities mult be a great deal leſs than t this, 5 
and perhaps fall hort of — I "part 
of an inch ; for a microſcope, which ag: vt. 
nifies the diameter of an object 800 times, 

| would, 5 


De cerebro, p. 35. 


#Epilt. 34. 1 Edin. Med, Ef vol. iv. 
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would, upon this ſuppoſition make the ca- 
vities of the nerves arent equal to a point 
whoſe diameter is r part of an inch, which 
is an object that may be diſcovered by a 
good eye. Lewenboeck, tis true, towards 
the end of his days, and when turned of 
eighty years, pretended oftner than once 
to have ſeen cavities in the nerves very diſ- 
tinctly. But it happens unlackily for this 
difcovery, that no body has been able to 
confirm it ſince his death: nor could he, 
when alive, though he ſaw theſe. cavities 
kimſelf, ſnew them to any one elſe 3 

appears from the following paſſage in his 
.32d epiſtle: Id unum in boc negotio male me 
Eabet, quod c cavitates illas nemini Poſſum can 


.  fpicuas exhibere ; nam ſimulac illas oculis mei: 


examinandas admoveo,, ilico et minuto citius per 
exficcationem confidunt. But if the ultimate 

fibres of the medulla oblongata were ſo fine 
that he could diſcover nothing of their ſhape 
or figure, as he himſelf confeſſes, it will 
not be thought probable that he could diſco- 
ver the cavities of the nerves, which ſeem 
| W-- 


, 95. Ss A; : 


to be a ps; of theſe, and at leaſt e- 
qually ſubtile with them. | 
Bur, leſt any one unaccuſtomed. to rk | 
Jations of this kind ſhould think the motion 
of a fluid through fuch vaſtly ſubtile veſſels 
as the nerves almoſt impoſſible, let him re- 3 
flect a little on the infinite diviſibility of 
matter, and particularly on the extreme due - 


tility of gold, which may be drawn over 
ſilver ſo as the thickneſs of the ſxin of gold 


(ia which however the heſt mieroſcope can - 


not diſcover the ſmalleſt pore) ſnall not a- 


mount to 4 +5355 part of an inch“; 
i. e. At put of what we ſuppoſe the diame- 


ter of the cavity of a nerve may be: ſo that 


the particles of ſuch a leaf of gold ſwimming | 
in a fluid might paſs more eaſily through the 
nerves, than a ſingle glabule of red lo 


does through its capillary artery 
FuxTHER, a ſoap bubble, when: mana. 


ged after Sir 1/aac Netoten's method, exhibits, 


juſt before it breaks, a black ſpot upon its 
- ſuperior part; the thickneſs of Which, -ac- 
e, to his theory: of light and colours, 


ſcarcely 
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ſcarcely exceeds — 2 —— part of an inch. 
Hence we fee, that a fluid compoſed of 
foap and water, may be divided, by haman 
art, into parts whoſe diameter is fifreen times 

leſs than that which we have aſligned to the 
ner ves, and conſequently that ſuch a com- 


pound fluid might ealily paſs through their 
cavities. 
Lr us then ſuppoſe the diameter of the 


cavity of a nerve to amount to ee 


part of an inch, and the area of its tran- 
verſe ſection will be o. 000000000196 z + 
| which multiplied into go (the height of a 
FE column of blood whoſe weight is ſuppoſed 
| | equal tothe preſling force of the left ventricle. 


| of the heart), gives. o. 000000004176 parts 
WA of cubic inch of blood, or +++ —.- part 
: | of a grain; which would be equal to the mo- 

i ment of the animal ſpirits at the origin of the 
nerves, ariſing from the impulſive force of 


=" .the heart, if there were no loſs. of motion 
” - from fridtion, and if the area of the 'tranſ- 
verſe ſection of the aorta were equaktothe area 
| of the tranſverſe ſections of all the extreme 
capillary velicls Jo u ee bran- * 


ches. 
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ches and ramifications derived from the aorta, 
at laſt terminate. But, if we conſider how- 
greatly the latter muſt exceed the former, 
and, upon Dr Keill's principles, enter into 
a computation of the effect which this muſt 
have upon the motion of the nervous 
fluid; we ſhall find, that its velocity will 
be to that of the blood in the aerta near- 
ly as 1 to 20000; and conſequently the 
moment of the nervous fluid, ariſing from 


be only cqual to 7777 ao XFoeoo rears 
rr Of « grainy : Miet 
Ir we imagine a ſphere to be evayprfed 
Gf he particles of the nervous fluid, whoſe 
diameter is equal to the diameter which we 
have aſſigned to the cavity of a nerve; then, 
taking its ſpecific gravity to be the ſame with 
that of water, its weight will amount to 
I IFFTISTETTTT part of a grain, i. e. near 
19 times more than the force with which 
it is puſhed forward by the contraction of 
the left ventricle of the heart, even upon 
the ſuppoſition that it had met with no re- 


ſiſtance from friction in its pallage through 
| the 


the protruſive force of the heart, will 
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the ſmall veſſels of the brain. Hence the 
momentum of a [mall ſphere of animal ſpirits 
ina nerve, is 38 times leſs in proportion to 
its weight, than the moving force of a glo- 
bule of red blood in its capillary artery. And 
the difference of their forces will be ſtill 
greater, in proportion ta the reſiſtance which 
each has to overcome; ſince the reſiſtance 
to the motion of a fluid, from friction, 
muſt be, ceteris paribus, as much greater in 
the nerves than in the red capillary arteries, 
as the diameter of the latter deen the 
diameter of the former. = 
Bor further, ſince, the TMP any ca- 
pillary i is, the more will the motion of a 
fluid be retarded, and conſequently its force 
de diminiſhed i in it; ‚tis eaſy to ſee that in the 
nerves, whoſe cavities are ſo inconceivably 
mall, but whoſe length is generally very 
conſiderable, the force of the heart, which 
we have ſhewn to be ſurpriſi ingly little, muſt 
be altogether unable to overcome the friction, 
nay even the mutual attraction of coheſion 
betwixt them and their fluid, and, conſe- 
quently, be of itſelf, and when unaſſiſted 
. . by 


— 
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by any other power, wholly infafficient to 
propell the animal ſpirits to all the different 
parts of the body. And this, even upon 
the ſuppoſition that the nerves were conti> 
nued directly from the extremely minute ca- 
pillary arteries: but, if we conſider how 
much the force of the blaod muſt be 


broken in paſſing through the infinitely | 
- convoluted and amazingly. fine veſſels of the 


cortical part of the brain, together with the 
follicles in which theſe are imagined; by 
fome, to terminate'; what 'we have been 
contending for, will appear 0 more evi. 
denne 
| LasTLY, the above reaſoning. receives 
additional weight from thoſe experiments 
which ſhew that the brain may be nouriſhed; 
perform its office, and afford ſufficient - 


ſupply of ſpirits for carrying on all the vi · 


tal and animal functions, although the 
blood is puſhed by the heart! into its veſſels 
with a great deal leſs force than uſual. Thus 
the illuſtrious Baron Van Swieten informs us, 


that he tied both the carotid arteries of a dog 


without any obſervable harm to him; on 


42 BY, ” : 13 1 : : by. 4 
* 8 48 _— £444 1 127 4 een tl 
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the contrary, he continued twelve days 
healchful and lively: after which time he 
opened his ſkull, but could diſcover nothing 
practernatural i in the brain“. Now, as in 
this dog the brain could only be ſupplied by 
the vertebral arteries which inoſculate with 
the carotids, the velocity, and conſequently 
the moment of the blood, muſt, at the ſame 
time that it was conſiderably leſſened in the 
ramificationz of the former, have been 
fo remarkably diminiſhed in thoſe of the 
latter, by. reaſon of the ſmallneſs of the 
branches with which they communicate, 
compared with the trunks of the carotids, as 
to ſhew, beyond doubt, that the ſecre- 
. tion of the nervous fluid, and its deri- 
vation to the ſeveral parts of the body, 
do not depend ſo much upon the force of the 
| heart, as has been generally imagined, but 
muſt be, in a great 9 05 ens to ſome 
other cauſe. 8 | 
. Having ſhewn how e ee the 
moment of the fluid; ariſing from the pro- 
Jectile force of the heart muſt be, in the 
̃ inferior 
"Comment. in Bocebaphor vol. 1. pe 266. 
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inferior orders of veſlel:, and5particularly at 
the origin of the nerves ; we come now to 


take a view, ſome what different, of the 
matter, and to compare the real force of the 
left ventricle of the heart with the obſtacles 
it has to overcome, upon the ſuppoſſtion 
that at each Mee it puſhes forward the 
whole circulating fluids in all the arteties 
and veins of the body 

Borelli computed the reſiſtance lich t the 
blood meets with in circulating through all 


| veſſels of the human body, to be equal to 
180000 pounds weight * : but though this 


be over - rating the matter very much, yet, 


after all the abatements that can be reaſon- 


ably allowed, there will remain a reſiſtance 
by much too great to be overcome by the 
force alone of the left ventricle of the heart; 
a force, which cannot, in man, amount 


to above 60 pounds weight T, as far as 


can be gathered from the lateſt and beſt ex · 
eden which have been made on other 


„ animals 
de motu animal. part. 2» prop 73. 
+ De Hales makes it only 51 n Statical F 985 
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animals, in order to determine the preſſing 


power of their heart. Yet, inconſiderable 


as this force is, it is not to be regarded as 
that which is communicated. to the blood 


in the aorta, but only as the preſſure or 


weight ſuſtained by the whole internal ſur- 
face of the left ventriele of the heart juſt 
when it begins to contract; and the force 
with which the blood is impelled into the 
aor ta, will (ſince fluids preſs equally wndequa- 
gue). bear no greater proportion to this, than 
the area of the orifice.of the aoria docs to 
the whole internal ſurface of the left ven- 
tricle of the heart; i. e. ſuppoſing the area 
of the orifice of the aorta =0. 5 of a fquare 
inch and the internal ſurface of the left ven« 
tricle =15 ſquare inches“, as 1 to 303 and 
therefore the force with which the blood is 
puſhed into the aorta, mult fall ſhort of 
F of 60 pounds weight. Hence a reſiſtance: 
in the aorta, equal to two pounds, will re - 
quire a force of above 60 pounds exerted 
by the whole internal ſurface of the left ven - 
hy mer of the heart to overcome it: from 
= which 
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which it follows, either that the reſiſtance 


to the motion of the blood in the @orta and 
all its branches and ramifications muſt be 


| leſs than two pounds, which I believe no 


body will affirm ; or elſe that the protruſive 
force of the lef ventricle of the heart 
alone, is unable to drive the blood through 


all theſe veſſels, and conſequently inſufficient, 
without the aſſiſtance of ſome other power,. 
to carry on the circulation. 


Ir any one ſhould, on this "occaſion, bave 8 
recourſe, with the learned Borelli, to the vis 
percuſſionis, we need only obſerve that the 
force of the heart, is evidently not a per- 
cuſſive, but à preſſing one; ſo that, 
although the leaſt percuſſive force may be 


greater than any finite quieſcent refiſtance, 


yet this will not hold true of a preſſing 
force, which, in order to have any ſenſible 
effect, muſt be greater than the reſiſtance 

it has to overcome: to ſay otherwiſe, is to 


_ affirm that, with the preſſing force of one's 


hand, the greateſt mountain might be mo- 
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Non is Dr Keils account of this matter 
more ſatisfactory, viz. that, the blood be- 
ing once put in motion, a very ſmall foree 


in the heart may be ſufficient to keep it al · 


ways in this ſtate: for this force muſt be e- 
qual to the loſs of motion, ſaſtained by the 
blood, i in every circulation, and conſequent- 
ly. to the reſiſtance which this fluid meets 


with in its paſſage thro* all the veſſels 5 


the human body; a reſiſtance by far too 


| 1 to be balanced by the few. ounces to 


v hich the Doctor has reduced the force of 
the left ventricle of the heart *, 2 
Bor that the foundation upon which Dr 


Keill proceeds is falſe, and that the heart can 

really communicate a new motion to the 
blood when the old one is in a great mea- 
ſute loſt, and after all the fluids. have been 


for ſome time almoſt entirely at a ſtand, is 
evident from the recovery of people who 


have lain for ſometime in a fncope, and 
from the revival of the ſleeping animals, 


Which are, in appearance, dead all the win- 
or ſeaſon. But W fince the blood, 

| | when 
* Tomtain med. phyf. 3- 4 U cord. 
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when it returns to the right ventricle. of 


the heart, has ſcarce. 2 of the force with 
Which it was thrown into the arria®, tis 


plain. that it acquires, every circulation, 2 


of its force in paſſing through the heart and 
% lungs. 


Tus RET being faid to ſhew thay the 


force of the heart is, of itfelf, not ſufficienc 
to carry on the circulation, we 'ſhall next 


briefly conſider the alternate contraction of 


the corta and its branches, which has been 


juſtly reckoned- among the chief cauſes of | 
the motion of the blood. | 


Tn blood thrown out at every tele by 
the left ventricle of the heart, is not inſtant · 


ly tranſmitted through the capillary arteries 


into their correſponding veins, but the 
greateſt part of it is accumulated in the 
now- dilated arteries, and is, during their 
ſucceeding contraction, conveyed on thro? 
the ſmaller: veſſels. This contraction how- 


ever of the arterics may, perhaps, be con- 


fidered, rather as a continuation. of b 


the heart's fares, TOP new power | 


\ 
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W 00 on or communicated to the blood; 


| fince it does not appear that the arteries con · 
tract with a greater force, than that by which 
they were dilated. But, whatever may be 
the force with which the aorta and its 


branches reſtore themſelves, we know cer- 
tainly thiat it is leſs than the ſyſtolic power 


of the left ventricle of the heart; becauſe 


the blood is obſerved always to be projected 
to a greater diſtance from a cut artery du. 
ring its diaftole, than in the time of its 


Hole. Whence it follows, that, if the 1 
force of the heart is inſufficient to account 


for- the motion of the fluids through the 
inferior orders of veſſels, the alternate con- 


traction of the muſcular coat of the aorta 


and its branches muſt be ſo likewiſe. It is, 
ho vever, to be obſerved, that the ſanguife - 


rous arteries, whoſe numerous branches are 


diſperſed every where through the body, 


muſt not only, by their akernate contrac- 


tion, contribute to puſh forward their con- 


tained fluids, but alſo; by their dilatation, 


' ſo. compreſs the inferior orders of veſſels, 


as ſomewhat to promote the motion of the 
W 


& * 
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fluids in them“. I ſhall only add on this 
head, that, as the alternate contraction ef 
the arteries depends intirely ppon their pre- 
ceeding dilatation by the heart, ſo, in the 
ſerous and inferior orders of arterial veſſels 
to which the projectile force of the heart 
| ſeems not to reach, there is no ſuch alter- 
nate dilazetion and. contraction to (7 1200 
ſerved f. | 
Wirn 2 to e which tas 
have reckoned among the cauſes promoting 
the circulation, it is ſufficient to obſerve, 
that in a horizontal poſition of the body, it 
can have no effect; and, in an erect one, 
it muſt retard the return of the blood by the 
dena cava infrrior, as much as it promotes 
W e ee ay its 
branches. 
THERE is 5750 any thing that wilt 
fooner or more naturally ſtrike the mind of 
one who i Inquires into ** cauſes of the mo · 


tion 


* Vid. Ediuburgh Medical EMays, vol TTY E 
edit. 3. p. 39. . 
ingenious Dr Gilchriſt. 
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tion of the fluids in the very minute veſſels 
of animals, as well as vegetables, than that 
furpriſing power of attracting liquors which 
capillary tubes are endowed with. But al- 
though the attractive power of capillary 
tubes may aſſiſt us in accounting for the 
imbibition of fluids by the veſſels commonly 
called abſorbents, as we ſhall afterwards have 
occaſion to ſhew; yet it muſt appear evi- 
dent to every one acquainted with the pbæ- 
nomena of theſe tubes, that this att raction 
ean be of no uſe in promoting the eircula- 
tion of the blood in the capillary arteries and 
veins : ſince theſe veſſels are always full'; 
or, if they were not, the fluids would be 


determined by ir, equally backward towards 


the larger arteries as onwards to the yeins.. 


: — 
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That the vibratory motion of the ſmall veſſels . 
e animals is the principal cauſe men 
be circulation SY. their FRO: 


_— 9 he inſulficiency of the 
Powers already mentioned to account for the 
circulation of the fluids. in the very ſmall - 
veſſels of animals, we ſhall now proceed to 
5 explain what we imagine to be the ee 
| cauſe of this circulation. 
ALT HOUGH, as has been obſcryed . 

the regular alternate pulſation of the arteries 


does not extend beyond -the capillaries of 


the firſt order, except, perhaps, in places 
very near the heart; yet we are not to con- 


ſider the ſerous, lymphatic, and other ſtill ; 
| ſmaller veſſels, as unaQtive canals no ways 


contributing to promote the circulation of 
their different fluids: on the- contrary, it 


| ſeems highly probable, that theſe 'veſſels 


are continually agitated with very ſmall al- 


ter nate 9 to which the circula- 


tion 
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tion in dem is, in a great meaſure, o. 
ing. | | 
Maxx phyſiological writers have ſuppoſed 
an oſcillatory motion in the ſmall veſſels | 
of animals“, but few have ſaid any thing 

ſatisfactory concerning the cauſe of this mo · 

tion. Baglivi ſuppoſed the membranous 

parts of the body to derive their oſcillations - 

from the dura mater; and the vaſcular ſyſtem 
and fleſhy fibres, theirs from the heart: 
but, as it is now paſt doubt that the dura n. 

ter has no other motion than what ariſes 
from the pulſation of its own veſſels or 
thoſe of the brain; and as the alter - 
nate contraction of the arteries depend - 

- ing upon their preceeding dilatation by the 
blood throw out by the heart, has no place 

in the ſerous, lymphatie, and inferior orders 

of veſſels; the WG motions of theſe 


| "FRE | 
; 4.4 
We „„ De BY gene, in ds! 
trevtlfs.of mb Wielt, has not only admitted a vital 
oſcillatory motion in the ſmall veſſels, but endeavours 
to ſhew, that, without this, the force of the heart would 
be unable to carry on the circulation, 5 lvi. Ce. 
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; ends muſt be deduced from one” ober 


cauſe. 

nt ee 42 obloreatitas ſhew - 
that the muſcular fibres of animals are fo 
framed, as to be readily excited into con- 
traction by a ſtimulus, The ſmall veſſels, 


therefore, which are endowed with a muſ- l 


cular coat, as well as the larger ones, muſt 
neceſſarily be agitated with alternate con- 
trations, as often as they are ated upon 
by any thing capable of gently irritating 


them; but ſuch are the blood and finer fluids 


derived from it; which, while they flowly 
_ glide through the ſmall veſſels, ſtimulate 
their internal ſurface, ſo as to excite them 


into gentle 120 den e e e con- 
tractions. 


Sour” of the -greareftwhiloluphato un 


phyſicians, of antient as well as later times, 
have imagined the blood to be a very active 
fluid, endowed with uncommon qualities, 
and, as it were, the fountain and ſourte of  _ - 
Ws in animals“: nor do = 


D | been 
Aenne ne. lb. 3: 3: ap. 196% Birog, 


— 
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been led into this opinion ſo much from any 


favourite theory, as from experiments and 
_ obſcryations made on living and dying ani- 
mals. But, without entering into, much 

leſs defending, the peculiar notions of thoſe 
authors concerning the blood, we ſhall only 
ſay, that this fluid is extremely well fitted to 


act as a gentle ſtimulus upon the, ſenſible fibres | 


of animals, whether we conſider its compo- 
ſition, heat or inteſtine motion: for, while 


-- the ſaline and other acrid particles in the 
blood render it fit to irritate the tender 


veſſels; its heat and inteſtine motion keep 
all its. parts an a perpetually vibrating ſtate, 


which - muſt - increaſe their ſtimulating | 


power T. Agree ibly to this, we find, that, 


in many inſects and ſome larger animals, the 
circulation becomes more Janguid, | as the 


weather grows colder, and, in the winter 
ſeaſon, is altogether at a ſtand, till, by the 


5 heat of the returning ſpring, the particles 


of the fluids begin to be briſkly agitated, 


4h — the ſolids ſtimulated into 
contraction. 


| + See an Tir on the vital and other involuntary 
— ſect. 3. 


4. 


- 


! 
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contraction. Doctor Harvey has long fince 
| remarked, that the hearts of ſeveral ſhell- 
fihes are only ſeen to beat in warm wea- 
ther ; and the curious obſervations of 
Neaumur have ſhewn us, that the lives of 
inſects may be lengthened or ſnortened, and 
made more or leſs active, by expoſing them 

to different degrees of heat and eold t- "oy 

Tuus much being-ſaid- to ſhew; that the 
blood is well fitted to act as a fimulus, we 
mall offer ſome further eonſiderations to 
prove, that the ſmall veſſels are, by its in · 
fluence, really mene contrae- 


. 4 3 A "IS 5 Hes 2 A oy | "242 


t. Wr are 150 to ned this! from 
£ who wer obſerve in the larger canals and 
_ veſſels of animals. Thus the ſeveral por- 
tions of the inteſtinal tube are ſolicited into 
alternate contractions by the aliment, air, 
and bile, ſtretching their eoats and ſt ĩimula - 
ting their internal ſurface: and, as we ima - 
gine an alternate motion in the ſmall veſſels 
ne promote the circulation of the 
e e 120 
F De moty ſang cap Mi. 
1 Hiſtoire des inſectes, tome 2: memoire . 4 
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fluids in them, ſo we know certainly, that 
the periſtaltic motion of the guts is the prin- 
 _ Cipal cauſe which conveys the digeſted ali- 
ment down towards the anus. 
Nor only the auricles and ventricles of 
| uh heart, but alſo the trunks of the ve- 
Ill as cavae adjoining to the right fnus veno- 
| 1 ſus, are continually agitated with alter- 
| | EOS” nate contractions“. The trunks of the ve- 
| nuss cavas preſerve this motion; in animals 
newly dead, a conſiderable time after the 
pulſation of the heart has ceaſed but na 
| ſooner is the blood contained in theſe vef - 
ſels evacuated, and all new ſupplies inter - 
ceepted by ligatures, than their ſides collapſe, 
and remain without the ſmalleſt, motion ＋ + 
whence we are led to conclude, that the al- 
ternate contractions of theſe veins are, like 
thoſe of the heart, awing to the mne 
upon them as a ſtimulus. 
II is generally allowed by obyſiologitts, 
| that the Mole of the larger ſanguiferous ar- 
| get; in which a re "pullatian: ob · 
57 4 tains, 


FF Pc 
© | Bartholin, epiſt. cent. iv. P. 1094 0G. | 


ame time that it diſtracts their fibres, gently 


imperfect animals which have no heart, che 


*, 4 
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th in is owing, not only to their elaſtieity, 7 


whereby they endeavour: ſimply to recover 
themſelves, but partly alſo to a proper muſ· 
cular contraction of their tendineo - carnous 
coat“: and, as this is excited by the blood 
puſhed into them by the heart, which, at the 


irritates their internal ſurface; it ſeems high - 
iy reaſonable to allow, that the ſmaller veſ · 
ſels, endowed at leaſt with equal ſenſibility;. 
muſt be excited into feeble but continuallß 
repeated contractions, by the ane ters 


of their circulating fluids. | . 


' FoxTHEx, as there are ſome of the Why | 


circulation in them muſt be owing to the 
contractile power of the veſſels themſelves 


excited into action by the Bimulus of the 
| fluids. And that the veſſels of rli6ſe ani · 


mals, which, in a natural ſtate, have a heart, ; 
are endowed with a. ſimilar power, eme 
0 5 Wy <7: 144, proved: 


„ The diminution e of the pad iu an 


arm that is quite palſied, is a ſtrong proof that the lar--— 
ger arteries act partly by a muſcular power. ES "oh 


£ 
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proved by examples of monſters wanting 2 | 
heart or any thing analogous toitꝰ, in whom 
the fluids muſt have cee by: ey 
power of the veſſels. 


2. A Variety of facts might be ae er 
which clearly demonſtrate an alternate con- 
tractile power in the ſmall veſſels of animals, 

8 aud that this is — more or leſs accord- 


den. e r 
2 Tuus, the Le * eee of wine 
received into the eyes, not only cauſe a 
greater flow of tears from their veſſels, but, 
in a fe ſeconds, produce an artificial inflam- 
mation in them, that is, they make the go - 
bules of red blood enter the ſerous or lym- 
phatic veſſels. of the comjuniva. Now, as 
this additional moment of the blood, where- 
by it is enabled to dilate theſe veſſels, cannot 
proceed from the heart or larger arteries, 
-  ®. Vid; Van Swieten comment- in Boerbaave aph. 
Vol. 1. 5. 256; e eee des eee 
& as 1 8 
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wide habe it amd be Sinz to the 


extraordinary alternate motion excited in 


the veſſels of the _ by unn of the- 


ſpirit of wine. 


1 preſume it will not be igel that 
the vapour of ſpirit of wine | raiſes an in- 


flammation in the eye, by conſtringing 


its veſſels ſo as to cecaſion an obſtruction in 
them, and that this obſtructien afterwards 
produces the inflammation, by leſſening the 
number of veſſels through which the blood 


paſſes, and conſequently increaſing its force | 


upon the obſtructed ones: for, not to inſiſt 


on what might be eaſily proved, that no ob- 


ſtruction can ever produce an inflammation 


except in ſo far as it gives riſe tu an unuſual 


irritation; the ſpirit of wine ſhould, by 


contracting the ſerous” and lymphatic veſ- 


ſels of the conjuniva, enable them ro ere 
this additional force. 


Bur further, ane tepid milk ag 
water, or à poultice of bread and milk, 


leſſen an inflammation of the eye, while a- 


crid aſtringent and ſpirituous things increaſe 
it? 9 to the 5 of inflamma- 
55104 tion 
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tion from mere obſtruction, un wit 
an inoreaſed force of the heart and larger 
arteries, one would think that the former 
/ ſhould, by relaxing the ſmall. veſſels, expoſe 
them to be ſtill more and:more dilated by the 
Increaſed force of the blood, and ſo increaſe 
the inflammation ; while the latter ſhould, 
by contracting thoſe veſſcls; enable them 
not only to reſiſt the blood impelled by the 
heart, but alſo to expell the obſtructing red 
globules. But the truth of the matter is, 
that the tepid milk and water and poultice, 
by relaxing the veſſels, leſſen or remove the 
irritation and ſenſe of pain, which, by rai - 
ſing uncommon contractions in the ſmall veſ. 
ſels, was the cauſe” of the inflammation; 
while acrid aſtringent and ſpirituous appli« 
cations, though they tend to contract 
the veſſels, yet, by increaſing their vibra- 
tory motions, greatly augment the force 
of the blovod:in them; and therefore muſt 
' neceſſarily increaſe the inflammation. © +» 

- þ Tn x. heat, redneſs and inflammation, 
1255 brought on the ſkin by bliſters and ſinapiſms, 
are not owing to any n of the heart's 

| force, 


* — 
* 
. * * 


* 
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8 7 r F a 8 


inthe Small Veſſels. 1 4s 


- force, haſh 8 the blood in the 
larger veſſels, though this is often an eſſect 


of their application; but merely to the ac- 
tion of thoſe irrĩtating ſubſtances on the cus: 
taneous veſſels, whereby the motion of the 


fluids in them is greatly augmented. 


7 Tax ſudden redneſs and glowing warmth. 
of the face, which, in women eſpecially; ac- 
companies à conſciouſneſs of ſhame, and: 


is commonly diſtinguiſhed by the name of 
bluſhing, can only be ſatisfactorily accounted 


for, from an increaſed nn n 
veſſels of the face. 241 
Tx extraordinary due f Gutde wbieh 


happens to hungry perſons from the ſig ht 


or even the remembrance of grateful food, 


and the profuſe ſectetion of urine Which 


hyſterical people are frequently ſubject to, 
cannot be explained without having recourſe 
to an increaſed motion ſuddenly excited in 
the ſmall” veſſels of the ſalivary glands: and. 
kidneys; and clearly ſhew that the quantity 
WO n OY 1 organs, 
does 
8 vital ad other involuntary, 


motions of animals, p „tor. and 102, 
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does not acpend ſo much upon the force withs © 
ö which the blood is determined into their 


veſſels by the heart, as upon the greater or. 


leſſer vibratory motions of the ſecerning 
veſſels themſelves. And in the ſame manner, 


is it not reaſonable to believe, that the mo- 
tion of the fluids in the ſmalleſt veſſels every 
where through the body, is as: much, per- 
haps more, owing to their gentle alternate 
contractions, than to the force en nm = 
and larger-arteries 2): we 4h dd 
I ſecretion: of ene Sbich it is very: 
little affected by the different forces. with- 


which the blood'is/impelled by the heart, is 
immediately increaſed in a very great . 

by acrid applications to the Ae by cer- 
tain paſſions of the min.. 


Ixi the firſt caſe, the e e 10 
owing to- the. acrid matter, Which, by its 


irritation; - raiſes an uncommon alternate 


motion in the lachrymal veſſels. Nor can 


it be, with reaſon objocted here, that acrid: 
things applied to the eyes or received into- 


the mouth, occaſion a greater flow of 
taars Or. eile dot by raiüng any ſtronger 
he; motion: 


» 
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motion in the ſmall veſſels of the lachrymal 
and ſalivary glands, but merely by conſtrin- 
ging their excretory ducts, and fo ſqueezing 
out the liquors contained in them; ſince the 
quantity of tears and ſpittle diſcharged: in 
ſuch caſes ſhews, that not only the excreti- 
on but the ſecretion in theſe glands is greatly 
8 ; increaſed. And if an irritation of the pelvis 
_ of the kidney, or ureter, from a ſtone. lod- _ 
tt ged there, often occaſions an uneaſy ſenſa · 
| tion in the extremity of che urethra“; is it 
N not reaſonable to think, that, upon mp ap · 
h plication of flimularing things to the ori- 
s 
e 


fices of the lachrymal and ſalivary ducts, | 
theſe will not be affected alone, but the ir- 


my ritation will, in . ſome degree, be commus-. 

2: nicated to the ſmall ſecretory veſſels of their 

12 reſpective glands, ſo as to excite in them 
8 ſtronger and more frequently repeated con- 
_— tractions, and W ee . their 

af ſeccetions? ? I 
10 Tux flow of tears which ee 2 
* certain ane the . is, bike the 

of * 2 greater It 
er * Van Swieten Commun in EY We vole 1. Sh 


Pe 301. er Morton de Prhil, ib. l. e. 3. 
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greater ſecretion of ſpittle from the ſight of 


grateful food, and the heat and redneſs of 


the face from a conſciouſneſs of ſhame, ow- 


ing to an unuſual vibratory motion excited 


in the lachrymal veſſels in conſequence of 
theſe affections; and not to any compreſſion 
which the lachrymal gland may ſuffer from 
ſome of the neighouring muſcles, which are 


then brought into contraction; for no de- 


gree of alternate compreſſion applied to this 
gland remarkably increaſes the ſecretion of 
tears, unleſs its veſſels, or thoſe. of ww eye, | 
are thereby irritated. 

3. Wx have already ſeen, that an Wendt 


alternate motion in the ſmall veſſels occaſions 


a quicker flow of liquors through them: and 
the following caſe will ſhew, that, when 
this motion is much diminiſhed or wholly 


- ſuſpended, theſe veſſels collapſe, and the 


circulation in them either becomes very lan- 


| guid, or 1 W . * 


4 "na tian four a five years of 


RE age was, on Saturday afternoon, deny | 


\eized with an 9 or abolition of 
| | ſenſe 
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eule ih volunrary motion: On Sundey 
morning, at nine o'clock, when I firſt faw 
him, his pulſe was full and quick, and his 
eyes bad ſomething of a glazed look; but 
in the evening this was more miar | 
Monday a little before noon, he was ſtill a- 
live, but his breathing was very laborious 
and his pulſe ſmall and quick; ar this time, 
his eyes were more ſhrivelled, than they 
uſe to e ee been ſeveral 

Hours dead. : 
Tunis glazed prac os Gen 
not be © owing to the diminution of the 
heart's force, fince the pulſe was full and 
_ ſtrong for twenty-four hours after the dif- 
eaſe came on: nor can the failure of the 
pulſe, afterwards, account for the eyes ap- 
peating more fhrivelled than is uſual in per- 


ſons newly dead. But if the circulation 


of the fluids in the ſmall veſſels be chiefly _ 
owing to a vibratory motion in them, and 
and if this muſt.ceaſe when the influence of 
the nerves is intercepted z. in this boy, 
whole brain, eſpecially its anterior part, was 


F Ng 
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the fluids in the very ſmall veſſels of the 
cornea and the ſecretion of the aqueous 


humour muſt have been greatly diminiſhed, 


* 


and hence the dimneſs and nen ho 
eyes. 


Tus ee e of a e e that is pal. 


ſied, or deprived. of the nervous power, is 


to be accounted for in the ſame manner; 
and is a proof that the circulation of the 
fluids through the inferior orders of veſſels, 


is not more owing to the force of the 


heart, t than to the action of theſe veſſels them - 


ſelves. This withering of a palſied mem- 


ber has made ſome imagine, that nutrition 
is performed by the nerves: but the phenc- 


neuen, We ſee, is .cafily. accounted for with- 
out this, ſuppoſition ; and there, are good 
reaſons to think that the nerves are al 


ſubſer vient to motion and ſenſation. 
4. ALTHO' the alternate contraQions of 
the ſmaller. veſſels, mAh, Fe have been 
SHY 72 de ntending 


74 N oni 
* Dr aca, the glands to 
de much diminiſhed, or intirely ſtopt, after their 
nerves were obſtructed or 6 Nd. Alem 
. curiof. 2 3 | 


| | m the Small Feſt. . 


eontending for, 2 are not remarkable ponds" 


to be diſcerned in moſt animals; yet they 


may be clearly ſeen: in the legs of a bug: 
in the ſmall veſſels of which, an extraordi- 


nary video! is diſcovered. 7 0 the micro 


ſcope Fe 


5. Lay, Taz ee thet > invitible_ | 


motion of the ſmall: veſſels, is greatly con- 
| firmed, by that irregular motion, -back- 
wards and forwards, of the globules of 


— 


. blood in the capillary arteries, formerly | 


_ "obſerved in dying animals by Lewenboeck, 


and lately, deſcribed more accurately by the 
learned M. de Haller. As this motion 


cContinues after the heart is cut out of the 
| body, it cannot be owing to any impulſe 
of the blood communicated from the larger 


arxteries : and we have no reaſon to aſcribe 


it to any peculiar attraction between the 
globules of blood t, ſince this fluid, bei- 


brd whe” received into ſmall Blaſs tubes, 


. 130. | 
Act. Gottingenſ. Vol. V. A. 351.1 
e 
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nor in ax ober experiment ſhews focd a 


power. 
This oſcillation. een of als dioos: 
globules, may be accounted for, from an ir- 


. regular vibratory motion in the ſides of the 
ſmall veſſels. We ſee that in animals new-- _ 


ly dead, the vens cava is excited into alter - 


e contentions: e che send e übe 


blood contained, and that the fibres of the 
muſcles, upon being expoſed to the air, or 


the action of other ſtimul, are frequent 
agitated with a weak irregular and tremu-—- 
lous motion; it is therefore reaſonable” to- 


conclude, that the ſmall arteries,” which are 


ol a ſimilar nature with the vena cava, and 


whoſe power of motion in living animals 
thews them to be in ſome degree muſcular, 


may, after the circulation ceaſes, by the „ · 
mulus of the cold air, or of the globules of 
blood contained in them, continue to be 

excited into ſmall but irregular contractions, 
= which tho' not obſervable even by the mi- 
= croſcope, yet are diſcovered by their effects: 


for it is eaſy to ſee, that by the ſmalleſt con- 


traction of the fides of a * artery, 


F 


Dy * — 1 W 7 | 
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me cahteihet blood will be put in we 


which will be renewed as ores: as "we con- 
trations happen. in * 
This is ſtill farther PRESS 98 1. 


baving been obſerved, that à few globales 


of blood extravaſated between the lamins 


- ofthe meſentery aſcended and deſcended ir- 


regularly, and were agitated with the ſame 


kind of oſcillatory motion as in the ſmall 


arteries * :\ for as often as by the leaſt agita · 


— 


S 


tion in the air or other cauſe, the lain of | 


the meſentery approached nearer to one an- 

other, the globules would fly from thar 

place; and would return to it again as foor = 
as they receded from each other, in muelr 


the . ſame manner as water fuſpended- be- 


tween two panes? of: glaſs is obſerved to 
| aſcend or deſcend, juſt as theſe panes ure 


drought nearer nme from 
Sah tr.. 44 
Tus ia eee — of's/- 
a vibratory motion in the ſmall veſſels of as. . 


nimals. becauſe! the © microſcope ſhews no- 


oped thing in moſt animals, is of no great 


* 


mm; E >" weighty, |: 


8 * Vid. AQ. Gotting, Vol. DER 354- 


*% 
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"the particles of all bodies, eſpecially fluids, 
are affected by heat with a perpetual oſcil- 
latory motion; and yet, unleſs the beat be 

great, the eye, even aſſiſted by the beſt 

microſcopes, cannot diſcern any ſuch thing. 
..* _ .-FurTRRR, ſince the microſcope only 


ſhews the circulation of the fluids in the: 
red capillary arteries, but not in the ferous, 
lymphatic, and many inferior orders of veſ« 
fels, can it be expected that any alternate 


FPibratory motion ſhould be diſcovered in 
theſe veſſels? Or, is it reaſonable to deny 


an alternate motion to all veſſels or parti- 
eles of matter, which are too ſmall to fall 
vader the notice of our fenſes? 2 ttt 

Arrno' the branches of the vine were 


| anſpaces,” ſo: that the motion of the ſap 
in its veſſels could be ſeen by the help of a 


good microſcope; yet it is very probable 


we ſhould not be able to difcover any vi- 


3 motion in them: and yet the force 
of the fap in the bleeding ſeaſon ſhews, - 


W 
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popeing por exerciſed by th veſt we 5 


the vine... 
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** not exceed its diameter when con- 
meter t and if the change of diameter, 
which happens in the red capillary arteries. 
and inferiot orders of veſſels from their vi- 
dratory conttactions, be three times lefs in 
proportion te the magnitude of theſe. veſlels 
than the difference of diameter in the aerta, 
eriling from its alternate diafole and ſuſtale 
then. the difference between the: greateſt 
and leaſt diameter of à capillary-artery: ea - 
pable of receiving} only one globule of rech 
blood, when moſt diate or - contracted; 
will be equal to 755 part of its diameter : 
i. e. ſuppoling ira diameter A of an inch. 
7 7 e of an inch; and the ſpace de · 
. ſeribed by each fide of ſuch an artery, when 
it performs. one of its ſmall vibratory. con- 
en. N be * euren | 
* Vid Bebe ponds (ati 25 th | 
5 Vid. Weitbrecht in Comment. Academ petro- 
politan. vol. vii. p. * 
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part of an inch, Which is grestliy 280 fol 
to be diſcerned by the beſt microſcope. 
__ * HavinG thus endeavoured, by a n 
of arguments, to ſniew, that the ſmall veſ- 
| fels of animals are, thro the gentle Him- 
lu of the fluids, continually agitated with 
alternate contractions; we ſhall now, brief. 
Pp, point 6ut. their uſe in carrying on the 
eirculation. And it muſt appear evident to 
every one, that the inferior orders of veſſels 


will not only net retard the motion of tho 


floids, but greatly promote it; ſince every 
mall portion of them will, like a little heart, 


by its alternate contractiens, puſh on its 
contained fluid. Nor ought theſe contrac- 


tions, however weak and imperceptible;, 

to be thought unable to produce this effect; 
ſince the motion of the fluids in the very 
finall veſſcls is far from being rapid, and 


juſt ſuch as might be expected to ariſe from 
this cauſe. Dr Hales has obſerved, that, 


in a capillary red artery in one of the 
muſcles of the abdomen of a frog, the blood 
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half : and it is probable, chat, in the 


fineſt ſecretory veſſels of the brain, the 
fluids may not move above a Parifian line 


ee e e eee not 


d iee 


| 6 vol. ii. p. 68. 1 and 
the illuſtrious Sena bave alſo obſerved the motion of 
the fluids to be very ſiow in the ſmall veſſels. On 


the other hand, M. de Haller, in his late treatiſe on 


the motion of the blood, tells us, that be has frequent= 


Iy ſeen this fluid moving faſter in a ſmall arteriat 
branch in the meſentery of a frog, than in the trunk 


whence it took its rife (a). But we cannot conclude 


| from this, that the velocity of the blood is greater, 


in a natural ſtate, in the ſmall branches than in 'their- 


trunks ; for this is repugnant to the moſt certain ob— 


ſervations, which ſhew, that the capacity of the. 
branches always exceeds that of the trunks from which 


they proceed. All therefore that can be fairly dedu- 
ced from M. de-Haller's obſervations is, that the 


blood may move as faſt or even faſter in ſome of the- 
ſmall arterial. branches than in the trunks from which 
they take their riſe, as often as thoſe branches are af-.. 


| feted with an unuſual irritation, or the other branches 


- proceeding from the ſame trunk are n or — 
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uice as faſt as the minute + hand of a mail. 
ned watch. 

Ir it be hen, that, as ths iy 
arteries and veins are deftitute of valves, 
their alternate contractions muſt puſh the 
fluids equally back towards the heart, as 
onwards to the larger veins > & may be ſuf · 
ficient. to anſwer, that the reſiſtance ari- 
ſing from the ſemilunar valves of the aorta, 
and from the force of the heart and larger 
arteries a tergo, being greater than that 
which oppoſes the tranſmiſſion of the fluids 
into the larger veins; the fluids acted upon 
by the ſmall vibrating veſſels, muſt neceſſarily 
be determined towards the latter. But fur- 
ther, why may not the alternate contracti - 
ons of the ſmall veſſels, like the periſtaltic 
mot ion of the inteſtines, proceed in ſuch 


manner, as to impell their fluids more re- 
-markably onwards to the veins Shes back- - 


"wards to the larger arteries? 176 2 


Don the whole, as we conceive the” 
1 motion of the blood in the larger veſſcl,. 


and enen capillaries of the brit order, to be 
by owing 


* is 


: 
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owing to the alternate Gol of the heart 


and arteries; ſo in the ſerous, lymphatic, 
and ſtill ſmaller veſſels, where this force ei- 
ther reaches not at all, or is greatly dimi- 
niſhed, the circulation: ſeems: to be carried 


on, chiefly by the | vibratory, motions of 


theſe. veſſels themſelves :; and, the finer 
fluids being, in this manner, tranſmitted into 
the larger veins, the pulſation of the neigh - 


bouring arteries, action of the voluntary 
muſcles, and alternate compreſſion made up- 

on all the contents of the abdomen and bo- 
rar by the motion of reſpiration, will pro- 
mote their return to the heart dong: with he 
eee eee 35 


Wuar we have ſaid of the ci 8 of 


2 fluids in general, we would have under · 


ſtood alſo of their motion in che lecretory 


pipes of the ſeveral glands In thoſe 


glands. whoſe veſſels are moſt patulous, the 
ſecretion may be partly, and indeed prin · 
ncipally, carried on by the force of 


the heart, and larger arteries ; a proof of 


which ſeems to be the bloody urine paſſed 
by ſuch as have weak e n after violent 
8 | exereiſe: 3 
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exerciſe: bat in other glands, whoſe firae- 
ture is finer, and particularly in the brain 
andi teſtes, the motion of rhe fluids in the ſe- 
_  eretory and e xcretory veſſels ſeems to be 
much leſs owing to the force of the arterial 
blood à tergo, than to the gentle vibratory 
contractions of the veſſels themſelves. 
WiIrn regard to the nerves, which are 
e conſidered as the excretory ducts 
of the brain; it is probable, that the deri - 
vation of their fluid to the various parts 
of the body is not only owing to a gentle 
oſlcillatory motion in them and their ſur - 
rvounding membranes, but alſo, in ſome de- 
gree, to their attraction as capillary tubes 
for no ſooner can there be a waſte of this 
fluid at the extremity of any nerve, whe- 
ther this happens from exhalation, alter- 
nate compreſſion of the neighbouring parts, 
or any other cauſe, than, by its attractive 
power, it will be filled again. In the other 
# glands, however, whoſe excretory ducts, 
U ö '  - by their union, | ſoon ſorm pretty large 
= canals, no ſuch attraction wilt have place. 
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1. Frox what has been ſaid; it f may ap- 
pear, that we are not to conſider the force 
of the heart and contraction of the larger 
arteries, as the ſole cauſes of the circulation 
of che fluids in animals. The whole vaſcu- 


lar ſyſtem is endowed with a moving power, 


which is conſtantly excited into action by 


the fimulus of the circulating” fluids; fo 


that while the ſmall veſſels, by means of fric- 
tion, deſtroy in part the moment of the Jai. | 


ces, they, at the ſame time, communicate, bY 


by their gentle vibratory contractions, 2 


new impulſe to them. Every part there- 
ſore of the vaſcular ſyſtem, as well as the 


heart and larger arteries, nay every ſection 
even of the ſmalleſt veſſel, is to be conceived 
as promoting the circulation of the fluids; 
that great work, upon which the lite of the 
whole depends, and, in carrying on which, 
every part almoſt of the body is active. 
m lx the motion of the fluids in the inferior 
orders of veſſels be not ſo much owing to the 
force of the heart and larger arterĩes as to the 
gentle alternate contractions of thoſe veſſels 
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themſclvcs, we may esfi ly ſee, why frictions, 


warm, penetrating, and, ſtimulating fomenta: | 


tions, and cataplaſms, &c. are often more 


ſucceſsful, than internal medicines, 1 in remo 
- ving obſtructions in the ſerous, Iymphatic, 


and other ſwall veſſels; ſince they not only, 


contribute to attenuate the. obſtructing mat-.. 


ter, but greatly increaſe the oſcillatory mo- 
tion of theſe. veſſels. For the ſame reaſon 
it is, that the warm mineral waters, pump- 
ed with conſiderable force, upon a part af. 


5 feed. with the rheumatiſm or ſciatica, have 2 


eſſected a cure after other aan bad been 
uſed i in vain. 1 


Warm, ſpirit of en pin alone of or r mix- ; 


: ed with other things, proves often a good 


deobſtruent when applied externally : vet | 


1 have known ſome People who were afraid 
to uſc it with this intention, becauſe it is 


known to coagulate the ſerum of the Nac ; 


but their, fears were without foundati 


for the quantity of ſpirit of wine, which 5 


enters by t the pores of the ſkin, is lo. ſmall 


3 AS to be 1 in no danger of producing any coa: 


5 beſides, - as it is taken in by the ab- 
7 g ſorbent 
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werben veins, it muſt go to the qe of 2 
be mixed with the maſs of blood, befote it 
can come at the obtlructed veſſels, unleſs . 
when the obllruction happens to be in any 
olf thoſe glauds, in which che valvulons lym- - 

phatics terminate ; for ſince my very ingeni: | 
aus Collegue Dr Men xo Jur. bas proved 
theſe lymphatics to be no more ere | 
bent veins,* they muſt carry the finer 
of ſuch ſubſtances as are applied to ml 1 
mouths, direRly to thoſe glands which they 
enter, and before they can be mixed wich 5 
tte ;maſs of blood. But, aſtho“ little is to | 
| de' expected from the reſolving; or to be 
2 | dreaded from the coagulating power of the 70 
ſpirit of wine, yet it proves, in many caſes, 
a good deobſtruent, by raiſing an uncommon, 
oſcillatory, motion and heat in the veſſcls of 
the part to which it is applicd- i e 5 
3. Ir the circulation in the ſmall veſſels be, 
a great meaſure, owing to their vibratory 5 
motion excited by the Aimulus of the citcu. 
5 lating Aids, i it will follow, that, when theſe 5 
| | f veſſel. "RAP 8 of. Nen, are ed 
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ed with an extraordinary irritation, they - 
muſt necefſarily be agitated with much 
ſtronger and more frequently repeated con - 
tractions than uſual: whence the force of 
the blood in them will be greatly increafed; 
and the ſmall arteries will not only be, more 
ttan 'vſually, diſtended with blood, and 
- conſequently the part inflated, but the red 
globules will be puſhed in to the ſerous veſ- 
ſels,“ and in many cafes will be forced into 
the ſpaces of the tela celluloſa, through the 
dilated orifices of the ſmall arteries, which 
terminate in them ; and this muſt happen, 
- whether ee the blood be, or be not 
Increaſed 
| * „ an inflammation. ab errore loci may not 
45 happen ſo often as has been alledged, yet the inflam= 
mation of the cornea and conjunctiva cover ing it, whoſe 
' veſſels in a natural ſtate do not admit red globules, is 
a ſufficient proof. that inſlammations bave not only 
their ſeat in the red capillaries, but alſo in the ferous 
_ arteries. Nay the effuſion of blood into the ſpaces 
of the ela celluloſa, is itſelf a proof of an error loci 
in inflammations, ſince this effuſion is much ſeldomer 
__-- owing to a rupture of the ſinall red arteries, than to 
a dilatation of the orifices of thoſe veſſels which in 
2 natural ſtate, only tranſmit a thin, colourleſs fluid, e 
bl Haller. Element, * tom 2 2. ſect. 30. 
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"Halt in the other veſſels of the body. 
An inflammation, therefore, is not owing 
to an increaſed force of the heart and lar- 
ger arteries conſequent' 1 upon an obſtruckion, 
as ſome authors of great name haveimagined;; 1 
but to an inereaſed alternate contraction in 
the ſmall veſſels, "whether this ariſes from 
ſome obſtruding matter diſtrafting, thelr 
fbrex, « or acrid matter irrſtating them. Atv 
obſtrudtion without an irritation in the ob- 
0 krockel part, never occaſions an inflamma-- 
tion; but the irricatiori of any ſenfible part 
| with a ſharp inſtrument, or acrid matter, 
| never fails to 1 this effect, although 
there be no preceeding obſtruQion, nor in- 
creaſe of the heart's force. When a: large 
artery is tied in the operation of the anen- 
riſm, we don't flnd, that- the increaſed mo. 
meat of the blood in the neighbouring arte. 
ries, produees an inſtammat fon in the arm; 
but, when a tendon is wounded: in blood 
letting, or a little aeric matter is collected 
below the nail, a remarkable pain; erer. d 
and” inflammation follow). 
„ n altho'an increaſed force of ths 
"YN F022 'E 3 f blood: - 
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blood in the large veſſels is not the cauſe of 


an inflammation, yet it is frequently the 
conſequence of it: for, as often as the in- 


flammation is large, or the part, inflamed 


i}! very ſenſible, the whole nervous ſyſtem will. 


be ſo affected by the pain, as to render the 


- heart and larger arteries more irritable, at 


the ſame time that the bl blood, now.yitiated by 
the obſtruction and inflammation, muſt act 
upon them as a ſtronger fimulus than uſual. 


Hence we may fee, why, in inflammations, 
the pulſe is often little changed till the diſeaſe 


has continued for ſome conſiderable time. 
In inflammarions of the ſtomach, inteſtines, 
and uterus, the pulſe, though much quickened, 
often continues ſmall ; becauſe, on- account 
of the particular ſympathy between their 
nerves and thoſe of the heart, this muſcle is 


; rendered ſo irritable, as to contraft before 


its rentricles a are filled with the returning Ve- 

nous blood. 5 ö 
Fon what. hn been id it FO appear, 

3 in the cure of inflammations, beſides 


diminiſhing the force of the circulatien in : 
general by blood-letting, - a particular re- 
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| guid is to be had to the veſſels of the part 
E affected, whoſe extraordinary alternate 
* contractions, ſhould be lelſened by pro- 
d per emollient and anodyne applications, 
Il. and, in many caſes, by bliſtering the neigh- 
e bouring parts. My ingenious friend Dr 
E Pringle has often obſerved the good eſſects 
y of bliſters, even when early applied, in pleu- 
8 riſies and other internal inflammations*. 
. And I have frequently ſeen a bliſter, in fif. 
s, teen hours, leſſen remarkably the quickneſs 
ſe of the pulſe, not only in obſtructions of. tbe 
„ lungs attended with a fever and conſiderable 
* expectotation of phlegm +, but alſo in pleu- 
* ritic caſes, and in an angina, after blooding 
„ once and again had done little this way; 
r yay, in obſtructions of the longs and pleuri - 
8 ſies I look on it as one of the worſt ſigns, 
e when after proper bleeding à large bliſter 
2 does not leſſen the quickneſs of the pulſe; 

| for [have rarely ſeen any ſuch caſes that did 

Fr: not proveuf fatal. 1 know many phyſicians 


TR 1" have 
5 ® See his obſervations en the diſeaſes of che umy, 
r edit. p. 173, 178, and 199. | 

' F See Philoſophical Trang vol. Ly part r 
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47 Have entertained prejudices againſt buten 


in inflammations; becauſe, by their irritation, 
they increaſe the force of the circulation in 
general: but, not to mention the good effects 


they may have by attenuating the obſtruct- 


ing matter, and making a confiderable de- 


_ *ivition'of ſcroatthumours froth veſſels which 


are nearly connected with thoſe of the part af 
feed; if the account we have given of inflam- 


matĩons be true, it muſt follow, that altho'the 


material eauſe of an inflammation, i. e. the 
acrid or obſtructing matter, be not immediate. 


ty removed by bliſtering; yet, if, aceording 


to-Hipporrates's obſervationꝰ, the painful ſen- 
fition/in the-inflamed veſſels be leſſened by 
irs means; the extraordinary alternate mo · 
tions of theſe veſſels, and conſequently the 
cauſe cbntinuing and inereafing the inflam 
mation, muſt be alſo leſſened. Hence it 
appears,” that a bliſter, though it tends to 


| hnereaſe the force of the eirenlation in ge 


neral, may yet leſſen nnen of the 
erat” 7 blood 
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blood upon the veſſels 10 an inflamed part 5 


more remarkably, than even blood - letting 5 
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it ſelf. In patients, in whom there is no fever 


or increaſe of the circulation from any in- 


flammation, bliſters are obſerved, by: their 
timulus, to raiſe the pulſe and augment the 


heat of the body; but in internal inflamma - 


tions, after ſuch bleeding as the circumſtan- 
.ces of the patient may require, bliſters often 


abate the fever and heat of the body, as well 


| as the quickneſs of the pulſe, by ning g 8 


removing the inflammatory obſtruction. 
Waar has been. lad of N dr 5 


a pleuriſies, angina 5 c. e ee 


SiNAP1$MS, laid to the ſoles of the feet, 


remove or leſſen ravings, not by determining 
the blood more copiouſly to the inferior ex · 
tremities, for their effect in this reſpect is 


altogether triſting; but by raiſing a very -- 
conſiderable pain, which ſo affects the mind, 


as to render it leſs ſenſible of the unuſual fimu- 
lus, or irritation in the brain; orits membranes, 


i. e. of the cauſe producing and continuing 
the delirium. Nor is it material to what 
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part of the bod ythoſe cataplaſins are applied; : 
for à ſtrong delirium, in a fever, has been aw 
removed by the "application of à finapiſm, 
by miſtake, inſtead ef a poultice -of ew 
- to the region of the ſtom acht 
Wi may alfo; from What has vid ih. 
ſee how ravings, phrenſies, and madneſs | 
have been cured by the power of muſicꝰ, or | \ 
dy a ſudden” friglt ; for theſe, by greatly 
affecting the mind, 5 fixing its attention, 
not only render ir leſs ſenſible of the diſor- 
dered ſtate of the brain and its membranes, 
but, by the kerong impreſſion they make 
en the ſenſorium commune, may tend to dif: 
1 or DO the cauſe of the diſcaſe.. N 
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nate at laſt in the two den cauas. there, are 
others Which take their riſe from the inter- 
nal ſurfaces of the ſeveral cavities in the 
body and from the fkin-; and, as the, fluids. 
which theſe veſſels convey, cannot be 
impelled into them by the force of the heart, 
or arteries, | they have been thought to re- 
ceive them by, ſuction, and therefore have 
got che name of abſorbent. or imbibing veins. 
In the inteftines we find. two kinds. of them, 
viz, the lacteal veins, and thoſe commonly, 
called abſorbent; Which laſt are alſo to be 
found: upon the furface of the ſkin, perito 
neum, pericardium, pleura, veſicles of the 
lungs, dura and pi natd, and, in mort, of 
every membrane which lines any cavity of 
the body. it In accdunting for the motion of 
the fluids in theſe vefſels, we ſhall begin with | 
the lacteals; nn 1 my 
ceſſary to premiſe, ii 6 - 
1. THAT the lated Lens AEM ons 
gin in the villous coat of the guts, where 
their orifices are ſo-ſmall as to eſcape the eyes 
of —_—— : W the ene 
- 67 h e i ee 262340 7 e 
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face of Wm they paſs through * ner · 
vous and muſcular coats, and, uniting into 
larger canals, are diftributed in the form of 
na @ net-work in the external cellular mem- 
brane of the inteſtines ; and that after this, - 
_ they enter the inefinicty, and are furniſhed 
with numerous valves, which hinder the 
return of any thing to the inteſtines. 
2. As often as the muſcular coat of the 
guts is contracted, the lacteal veins, which -_ 
paſs between the interſtices of its fibres, and 
are diſtributed in the nervous and external 
cellular membranes, muſt neceſſarily be 
compreſſed ; but are relaxed and freed from 
this preſſure, when this coat ceuſes to con- 
3. Many and repeated experiments have 
/- fſhewn, that ſmall glaſs tubes are endowed 
with a power, by which they attract fluids, 
ſo as to raiſe them conſiderably above the 
liquors in which they are immerſed—That 
this power! increaſes exactly in the inverſe 
ratio of their diameters That theſe tubes, 
_, | whether ſtraight or crooked, in à perpen · 
_ -  henlar or oblique poſition, in vacuo or the 
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5 n air, attract fluids to the ſame height, 


provided their diameters be equal.— That, 
when a capillary glaſs tube ends in a larger 


canal, the fluid is elevated fo as to fill the 


capillary, but does not aſcend any further. 
That, if the diameter of a glals tube ex. 


ceeds , of an inch, its power of attraction "* 


is ſcarcely perceivable: and laſtly, that the 


_ Tame glaſs tubes attract different fluids to 


different heights, and this neither in pro- 


portion to their tenacity nor gravity. From 
all which it is natural to conclude, that the 


lacteal veins, which, in their beginning at 


leaſt, are ſmaller than any glaſs tubes made 
by human art, muſt be endowed with a re- 
markable power of attracting the chyle, 2 

when applied to their orifices. 2 
Ho far the attractive power in ſuck 


canals, as the lacteals and other abſorbent 
veins, is, ceteris paribus, greater or leſs 
than in glaſs tubes, we have no experi- 
ments to determine: bat, as the urine, an 


animal liquor, is more ſtrongly attracted 


by glaſs OY * water or any - . 


8 ther i — 


_*® 


74 Motion of the Fluids : BY 1 


„ ther fluid 5 it is not anreafonable to ſup- 
| poſe that animal capillaries may be endow- 
. 3 with a Rill ſtronger power of attracting 
And, as the ſame fluid is differently 
1 by capillary tubes of different na - 
tures, tho' of the ſame diameter ; is it 
not probable, that the ſcveral abſorbent 
veins in animals may be peculiarly fit · 
ted to attract their proper liquors moſt 
| e 8 
Fox THER, he ee attractive F 
wer with which the ſmall veſſels of ve · 
getables are endowed, and by means of 
which they draw from the ſame moiſt 
earth very different juices, is a ſtrong argu- 
ment for allowing a ſimilar attraction in the 
veſſels of animals. Ir is by this power, 
that the ſap continues to riſe in the veſſels 


adends. 


x = 0 : 4 + x 0 
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„ beben de tub. capill. vitr. cap. 3. 
+ Muſchenbroeck. Element, philoſ. natural. cap. 
; Avi. $ zi. 


bol trees, even in the cold ſeaſon of winter, 
if N tho' ſlowly and in ſmall quantity: nor can 
1 it be pretended, that the ſun's heat pro- 
75 ? motes the aſcent of the ſap here, as it does in 
ö 4 . 2 adn nde 
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tummer; ance trees in cold cloudy weather, 


provided it be dry, and in places which the 
winter ſun - beams cannot reach, take up 
„See by their roots, as much moi- 5 
ture as is neceſſary to fuppfy tho waſte by 

ee in their trunks and branches. 
But further, Dr Hulez has obſerved, . that 


7 cut branches will imbibe from the ſmall 


end immerſed in water to the great end, as 


well as from the great end immerſed in wa- 


ter to the ſmall end“: whence it ckarly 
follows, that the aſcent of the ſap in the 
r of plants, is not owing to any pecu- 


Har ſtructure in them, bit yy to et. aa | : 


— 


ry attraction. © 
Tis true indeed we: Mts ara 0 
on, tho' it muſt make the ſap riſe in 
plants, will not, without the aſſiſtance of | 
ſome other cauſe, make à continued deri- 
vation of it from their roots to their 
branches and leaves; becauſe as ſoon as ca- 
Pillary tubes are filled, or have raiſed fluids 
to a certain height, all motion from at- 


traction ceaſes: bor as the aQion of the air 


„ and 
0 Statical Eſſays, vol. 1. * ; 1 
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and ſun· beams upon the trunks, branches 
and leaves of trees, occaſions a. ſtrong per- 


ſpiration of the ſap by their pores; a pro- 


portional quantity will be attracted from. 


the. earth by their roots, to ſupply | this, 


waſte and keep the capillary veſſcls always. 


full. However, as often as the abſence of 


19S the ſun and the cool moiſt ate of the air 
put a ſtop to the perſpiration of vegetables, 


the ſap ceaſes to aſcend; nay, if the carth 
be warm and dry, the ſap gets a retrogade 


motion: and hence it is, that, in a cool 
ſummer's evening when the dew begins to 


fall, vegetables attract the watery particles. 


in the air by the pores of their leaves and 


branches, in like manner as they had done 
the moiſture of the earth by their ys in 


the day time 


eaſy to account for the imbibition of Hig 
chyle by the lacteab veins. $ 


Tuxsz things deing premiſed, it wilt be 


Wu any proportion of the en 5 
is relaxed, the lacteal veſſels, whoſe open 


: mouths are every mere to be found on the 


| ſurface | 
a ö Bales's Statical lays, vol, 4. 
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nk of the villous coat; * in the chyle 
by their attractive power, fo as to fill their 

branches Which are diſperſed in the ner - 
vous and external cellular membranes of the 


1 The chyle being thus received into 
the capillary lacteals, is, by the ſucceeding 
contraction of the muſcular coat of the in · 
teſtine, which compreſſes them, puſhed on 
towards the meſentery, - As ſoon, as this 
contraction ceaſes, the emptied lacteals, 


being free from compreſſian, fill themſclves 
with chyle as before, which the ſucceeding 


contraction of the gut preſſes forward to 


the larger lacteals in the meſentery. And 


thus we ſee the, chyle is by turns attracted 
and propelled by the capillary power of the 


lacteals and Fee motion of the inte- 
ſtines. 

FURTHER, it, is EH that the lac - 
real veins are, like the other ſmall veſſcls 
of animals, agitated with a vibratory. mo- 
tion, excited in them by the gentle irrita - 


tion of the chyle, which muſt aſſiſt the al- 
ternate contractions of the inteſtines in the 


propulſion of chis fluid. Without allowing 
8 3 ſuch 


„ — —— 


* 


— TT" * * 


78 Motion of the Fit 


ſuch a vibratory motion in the umbilical. 
veins of the chick, it will be no eaſy mat-- 


ter to aecount for its growth during the time 
of incubation. Tis true, the umbilical 
arteries and veins run cloſe together in ovi- 


parous as well as viviparous animals, ſo that 


the alternate pulſations of the former muſt 


contribute to the propulſion of the fluids in- 
- the latter towards the heart. But, as there 
s no pulfation to be obſerved: in the heart 
or umbilical arteries of the chick,” till to- 

wards the end of the ſecond day *;, 


and as, at any rate, the pulſation of the 


_ umbilical: arteries does not extend beyond: 


the red capillaries; the fluids in the ex- 
creme branches of the umbilical vein, muſt: 
owe their motion to ſome other cauſe.. 
And is it not rcafonable to think that the 


colliquated white is conveyed: thro” theſe 


veſſels by their attractive power, as-capilla- 


ry tubes, affiſted by the ſmall* alternate 
contractions excited in them by the gentle 


Fimulus of this warm fluid? And jn this o- 


pinion we are confirmed by the analogy of 


plants; in whoſe veſſels the circulation of 
® Malpigh. de ovo-incubato.. | 8 
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we ſap-i is greatly afſiked+ by a in 
motion, which-ſeems to be excited in them 
chiefly by the ſun's heat. And is not the 


remarkable force of the ſap in the bleeding 
vine, owing to its veſſels being ſuſceptible 
of much ſtronger vibrations than thoſe: * Ws 


moſt other plants . Tm 


Tus chyle in the vas laQeal. veins. * 
which run along the meſentery, and are pro- 
_ vided with valves, is puſhed on to Pecquet's 
receptacle by the force of the new chyle con - 


tinually tranſmitted to them from the guts, 
by the pulſation of the ſanguiferous arteries 


which run contiguous with them, and: by 
the alternate motion of the diaphragm and: - 


abdominal muſcles in reſpiration. 
Ir the chyle is received into the 3 a 


lacteal veins of the guts by their attraction: 
as capillary tubes, it will be eaſy to ſee why 
La OO which is n dy ſuch tubes, 


ih + +} thould,. 


| + Dr Haks tas oberved, that, in a ſtem of a 
vine 7 of an inch diameter, the force of the ſap in the 


bleeding ſeaſon was five times greater than the force. 


of the blood in the crural artery of a horſe. W 
Eſſays, vol. L exp. 36. 


bo > Naolion . the Fluid 
ſhould, en orb by itſelf, generally 


- paſs: through the inteſtines without, almoſt, 
any of it getting into the blood. On the 


other hand, if the propulſion of the chyle is 


- owing to the alternate contractions of the 


guts, it may eaſily appear, why it ceaſes to 


be tranſmitted through them ſoon after 
death; and why, in a well-fed- animal newly 


killed, the lacteals in the meſentery, after be- 


ing emptied, may be filled again, by gently 
preſſing the inteſtines andi wen their pe · 


riſtaltic motion. 


Wir reſpect to the a veins. ; of 
the inteſtines; the finer parts of the digeſt · 


ed aliment received into them by their attrac - 

tion, are propelled towards the larger meſe - : 
raic veins and vena portarum, by the alter- 
nate contractions of the muſcular” coat of 


the inteſtines and preſſure of the abdominal 


muſcles and diaphragm in reſpiration. But, 


as theſe abſorbents are not provided with 
valves, like the lacteals, it may be aſked, 
Why the lalt · mentioned power does not 
1 She Klanges fluids ugly backward 


tal d d d 40 
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£ 
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| ts the guts as forward to the vena parlerem. 


This we imagine is prevented, ; 
ſt, By the gentle alternate \contrac- 
tions of the abſorbent veins, which, as they 


are owing to the iimulus of the imbibed li- 
quor, mult; begin at their orifices, and pro- 


ceed towards their larger trunks. Such a 


motion as this, tho* gentle, will determine 


the courſe of the fluids on to the larger veins, 
but oppoſe theip return to the inteſtines. 


And we find in fact, that, by means of a ſimi- 


lar motion in the inteſtines, the uſeleſs part 
of the aliment is conveyed to the great guts, 


even in 2 horizontal poſition. of the bod. 
v here the alternate preſſure of the diaphragm 


and abdominal muſcles ought to puſh the 


contents of the bowels as much backwards. 4 
27 


But, Nieten 1 
2. Warn noi vention of wha inteſtines 


| inconttnt the naſcent abſorbent veins, 


which riſe from the villous coat and paſs. | 
thro* between the other membranes of this 


port, muſt have their ſides preſſed together, 
fo to allow 880 to paſs through them 5 | 


| wherefore: . 


* Motion of the Fluids - 


As the preſſing force of the muſcles | 
of reſpiration muſt, if acting at this time up- 
on the larger trunks of the abſorbent veins, 
. Propell their fluids towards the vena portarum. 
When this portion of the inteſtine is relax- 
ed, the emptied abſorbents will, by their at- 
traction, greedily fill themſelves with new 
| bids from its cavity: ſo that, whether the 
guts are contracted” or relaxed, there will 
be always ſome obſtacle to the ee hey 

motion of a fluid in the abſorbent veins. 

Wurm the liquors taken up by the capil- 
lary abſorbents are conveyed into the larget 
meſeraic veins, they will be carried bn 

irg mea blood to was Vena berarum. 


As Wen are, upon 5 Inderiial: bree | 
q * all the cavities of the body, exhaling 
arteries which perpetually throw out a fine 
fluid to moiſten and lubricate the parts; ſo 
there are bibulous veins which take it up;. 
| -. whoſe exiſtence is proved, not only by no 
| liquors being, in health, collected in theſe 
- cavities, but alſo by anatomical injections“. 
| THESE 


{ | | — * Ses Kauu "is Hippocrat dies. 


1ESE 
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Ta ESE- abſorbent veins, which, like thoſe 


of the guts, have no valves, take up, by 
their attraction as capillary tubes, the roridd 
vapour of the arteries; after which, it is 
conveyed either to the valvulous lympha- 
tics or to the ſanguiferous veins in which 


they terminate, by their vibrating motion, 


the pulſation of neighbouring arteries, and 
the alternate compreſſion of the muſcles. 
The abſorption in the cavities of the abde- 
men and-thorax is greatly promoted by the 


alternate preſſure of the muſcles concerned 
in reſpiration; while the muſcles of volun- 


tary motion employed in all kinds of ex- 
erciſe and labour, by accelerating the mo- 
tion of the fluids in the abſorbent veſſels of 


the trunk and extremities of the body, e- 


nable them to imbibe more copionſly. And 
hence we may ſee, why animals which move | 


little, are generally oppreſſed with fat; 
while thoſe which are kept at hard labour, 


are very lean, In the former, the abſorbent 


veins of the fury'© cells imbibe the oily mat- 


- er” 
+ Vid. 6 ſlate ven. Iemphat. | 
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ter depoſited there very ſiowiy, e; 
Want the alternate proſſure of the muſeles 
of voluntary mot ion to puſn their contain · 
dd flaid forward to the larger veins? In the 
latter, the abſorption from theſe cells is not 
only increaſed by the various and com ual 
ly repeated preſſure of the acting muſcles, 
but, the body being, by much exertiſe, in 
ſome meaſure exhauſted of fluids, the veins 
imbibe more greedily, while the exh ming 
arteries: you n Au ay org more 
ſparingly. pad 
- Ir the odd; veſſels of wy ey 
0 too much, or if che abſorbent 
power of the veins be weakened, or if both 
theſe happen together, a watery fluid will 
be collected in it; and in this way, are pro · 
you an aſcites, ne! . ee 

Wren the blood is thin and watery. od 
the veſſels, weak, anaſarcous, odematous 
and other dropſical ſwellings ate common: 
for, as the bibulous veins can, by their at- 
traction, only take up fluids in proportion to 

the depletion they ſuſſer by means of their 

Yo own 
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own vibratory: contractions, and the alter · 
nate compreſſion of neighbouring arteries 
and muſcles; their abſorbing power muſt 
neceſſarily be leſſened in à lax ſtate of the 
be. Saasen. e cauſes ate much W 
ed. | i tts imo 


| watery fluid in the blood increaſes the exha- | 

lation by the ſmall arteries, it leſſens the im- 

- bibition by the veins, for the ſame reaſon 
that aſhes, ſugar, or ſalts, when moiſtened, 

un attract the watery particles of the air 2 


ity Keongly than when they are dry. We 
ent Asam, although there be lictle 1 
oth kack in the blood itſelf, yet, if its return 
will my any part to the heart! be much retard © 
ro · ed, a dropſy of that part will ſoon folloßß 
ris, | becauſethe-fluids taken up by the-abſorbents, 


will be ſlowly and not without difficulty re- 
ceived- into the larger ſanguiferous veins : 
and, as we have juſt now obſerved, their 
abſorption muſt be in ꝓroportion to their 
depletion. Hence we fee; why ſchitrous 
tumors, ligatures, and whatever compreſſes | 
| the veins, ſoon bring on  droplical [wellings. 
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he alſo appears from bile has been ſaid, 
in what manner «diuretics and purgatives 
carry off the ſtagnating waters in an aſcites 
and other dropſies: for by the diſcharges 
they make by the kidneys and inteſtines, 
they not only. leſſen the quantity of watery 
fluid in the blood, but alle,” by their fimu- 
| tus, increaſe the force of the circulation, 
whence the exhalation by the arteries muſt | 
be leſſened, at the ſame time that the imbi- 
bition by the veins is increaſed. 
Tas ſurface of the ſkin and veſicles of the 
the lungs are, like the other ſurfaces in the 
body, endowed with exhaling arteries and 
abſorbent veins: by the former, there is 
perpetually: diſcharged from the blood a fine 
lymphatic fluid; and, by the latter, the 
watery particles floating in-the air are . : 
tantly conveyed into it. | 
Wren the air is moiſt, and the e vis 
deen exhauſted by fatigue, the imbibition 
by thoſe veins often exceeds the exhalation 
N tr as Drs — and Lining 
ö 22 bare 
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Have obſerved *: but, taking the whole 
year round, the perſpiration made by the 
ſkin: and lungs exceeds their imbibition by. 
about forty ounces: a · day in Great Britain, 

and fifry-four ounces in Saut Carolina; 
which, though it has been commonly reckon · 
ed the total of the perſpiration, is really no 
more than its exceſs-above the quantity of 
fluid taken in by the wenne veins of HA 


_ 8 and lungs. (UNO en 
N H r Arno 


„ Mcdicla. Stat, "Britain. tab. ir. & oblerrat, & 1 
Philoſoph. Tranſa&. No. 40. 2 
N 2 by ta; BINGSR/564, 
Dr Linzing, July 3. 17 40, betwixt a; and 54 afternoon, 


happened, tis true, without any preceeding fatigue r 


but is eaſily accounted for, from his having, in that 
time, diſcharged 285 ounces of urine : fince ſo great a 
waſte of the thinner parts of the blood muſt not only 
have diminified-the exhatatiom by the'cutancons: perſpis 
ring 2 alſo have increaſed the abſorbent 
| Power imbibing veins every where through the 
body: and hence it is, that in a diabetes the urine of- 
ten not only exceeds the quantity of liquors drank, but 
theſe are taken up ſo greedily by the abſorbent veſſels 
of the ſtomach and inteſtines, as to be diſcharged by the / 
kidneys, before one would. W they had got 
into the blood, 


then floating in the air; yet it does not ſeem 
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Arno in vegetables, the veſſels, which 
perſpire in the heat of the day, frequently. 

aſſume a contrary office in the night · ſeaſon, 
and imbibe the dew and watery particles 


probable, that the exhaling or perſpiring veſ · 
. fels of animals can thus become imbibing 
ones, or that the moiſture of the air can be, 
by them; conveyed into the blood: ſince 
any motion in theſe veſſels, from their ex 
tremities to their larger trunks, muſt be in 
oppoſition to the courſe of the arterial fluids, 
Tux imbibition by the veſſels of the ſkin. 
is performed in the fame manner. as in the 
other abſorbents z only it is-prodable, that 
the perpetually varying oſcillations. e 
external air may concur in promoting it. 
Arno' the exhalations from animal, ve- 
getable and mincrab bodies, may be tranf- 
mitted, along with the watery particles in 
the air, into the blood, by the abſorbent 
veins of the ſkin and lungs, and thus account 
for peſtilential and epidemical diſeaſes raging 
at particular ſeaſons; yet it is by no means 
probable, 1 elaſtic air can be imbibed by: 
. theſe. 
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theſe eee and thus conveyed iges 1 
blood: for it has been obſerved, that air 
moves with great difficulty through aa 
pillary glaſs tubes, though ſome hundred _ 
times larger than the pores of the ſkin *;_ 
and it is well known, that water and other 
fluids can penetrate many Jubliancre, sd 
which air cannot paſss. 5 
Tuis obſer vation of the diffculey: with | 
which air moves through capillary tubes, 
may ſerve to determine a controverſy which 
has long ſubſiſted among phyſiologiſts, via. 
Whether or not any elaſtic air enters into 
the blood by the lungs. For, ſince a few. 
dtops of water, with ſmall portions of ait be- 
tween them, in a capillary tube, require 
a greater force to make them aſcend, than 
that with which the tube attracts the par- | 
ticles of the anne it muſt follow, chat, — OY 


ieee ee e 
te per hos tubos moveri, ſemper docuit experientia; 
a cri enim ineſt ſpecies quaedam tenacita tis aut immobi- 
litatis. b e gar n. 1 Fx 1 1. 275 
xi. | ; 


| # Malcheabroeck loc ita; , 
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90 Motion of the Fluids 
if any elafic air were admitted into che *Y 


any other fluids. 1 
Tux prodigious ſelling of US 
exhauſted receiver, further ſhews, that air 


on to this doctrine, that air has been found: 
in the cavities of the heart; ſince, in a mor- 
bid ſtate, this might ariſe from the blood, 
of which air is a conſtituent ane as well as 
of other fluids*.. | 


death; which effects, however, may be ea- 
ſily accounted for, from the power which 
air has of coagulating blood, and from the 
ſurpriſing influence it has in ſtopping the 


cially when dogg in Welt flexuresF- 


* Hales $ Statical Efays vol. 1. m 1. | 


ſorbent veins of the lungs, it would not on- | 
1y-not move through chem itſelf, but would 
hinder their ve ups i their — | 


cannot readily paſs through the ſmall pores 
pk the ſkin and lungs. Nor is it any objecti- 


I is very obſervable, W air injeted-in in- 
to the veins of an animal, produces obſtruc- 
tions, concretions in the blood and ſudden 


motion of water, even in large pipes, e 70 


1 * 
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Bor, to return; as the efluvia of Affer- 


ent ſubſtances floating in the air, are, 'by: 


means of the cutaneous abſorbents, con vey · 
ed into the blood, ſo'likewiſe are the finer: 
parts of plaiſters, cataplaſms, fomentations, 


and all other external applications: which. 
ought therefore to be conſide red, not only 
as having a topical influence, but alſo as 


acting upon the whole body by their ſubti · 
ler parts, which are mixed with _ _ 


| and other Huids. * 73 


Ix may be oth \ difficulty, that en 
Aer applied in the form of an ointment, 


ſhobld be taken in ſo readily by the abſor- 
bent veſſels of the ſkin; ſince, as has been 


obſerved above, it paſſes through the inteſ- | 
tines without getting into the lacteals. But 


this happens from the partieles of the mier- 


cury being extremely divided, and ſo united 
with thoſe of the greaſe as to enter the pores 
of the ſkin along with them: for, though 


8 quick- ſilver is repelled by capillary glaſs . 
tubes, yet, if their internal ſurface is run 0. 


„ „„ 


8 Fl 
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ver with melted —_— it 155 be . | 
ed by them. Y aw 
W are told, chat, upon opting 5 
| . of ſuch as had taken mercury in large 
auantities, this fluid has been, ſometimes, 
found in the cells of the bones and elſe- 
where ; the reaſon of which may be ea - 
ſily underſtood from what: has been ſaid a+ 
bave: for, if the very ſubtile and greatly. 
divided particles of mercury after they 
are thrown out, by the exhaling arteries, 
along with the finer parts of the blood, 
into any cavity of the body, ſhould unite by 
their ſtrong mutual attraction, ſo as to form 
globules whoſe diameters are larger than 
the diameters of the abſorbent veins, tis 
evident, they could never be taken up by. 
theſe veſſcls, but muſt remain for ever in 
fuch cavity. | 
To conclude our obſervations on the 5 
ſorbent veſſels of animals; It may not be 
F | improper 
I, „ Memoires de I aeadem. des ſciences an. 1724. and 
„ Muſchenbroeck de tub. capill. cap. iv. exp. 13. cor. * 
and cap. vii. | 
1 0 weren alarm 5. 277 anten ue, | 
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improper to take notice, that there are, 5 
upon the internal ſurfaces. of the follicles. 
and ſecretory and excretory ducts of the 

- glands, bibulous veins, whoſe office is to 
carry off thoſe fluids: which would be im- 
proper to enter into the ſeveral ſecretions... 
And, if we ſuppoſe theſe abſorbent veſſels, 
like other capillary tubes, to attract, ac-, 
cording to their different natures, different 
fluids more or leſs ſtrongly, we ſhall ſee one 
great cauſe of the various ſecretions per- 

formed in the bodies of animals. ; 
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Parts of Men and * ANIMALS. 


N 


 Occalioned by M. 4 Halle®'s late Treatiſe - 
on thele SubjeQts. . + "Ries: 


Spirites intus alt; Totamque infaſa par artus 
Mens agitat molem—— © Vine, 


* 


The Sa coup⁰ Ebrrioh, corrilted, and enlarged with _ 
Notes and an AprENDIX. 


* 


— — > q - 
—_— I" — 5 


— LIPS 


As — +4 
— — 


b a — — ” — a = 
P — n 
— — a — — — 
—— — — 
_ 6 _ þ as — 
——— — — ———— <q — ery — — 
* 
- 


- 
p=_ > - — IX 1 8 " - - 
- F3%.. I 
Orr mug ——— — : eo —̃] SER DO TS. — — 
- 7 : w Ly 
* — 
* = F . 
þ 1 
. : 
1 
* 
* 
* ” 
1 
. * 
” 
© - 
4 
x 
o 


: TY en Px 1's Fr 0 


' 70 the Grand Editio : 


7 TMiid& Hat having; in ibe fourth 


volume of the Memoires ſar les parties ſen 
ſibles et irritables, given a particular anſwer 


15 the 3 Edition of the following obſerva - 


tions, I, have in ſome ef the nates 4 this edi 


ion, ee ſuch ＋ that learned author * 
objefions as appeared to be of lef's moment, 


reſerving the principal points in debate 36. 
Tween us, to be | confidered i in the Appendix. 
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OBSERVATIONS. 


ON THE 


SENSIBILITY O IRRFTABILITY 


35 i 


— 


OF THE as 
Parts of MEN and other ANIMALS» 
Parr I. 
of Seyfbilty, 


THE truly learned and juſtly eſteem. 
ed M. de Haller, in his late treatiſe De 


paribus corporis humani ſenfibilibus et irrita- 

LS dilibus , has favoured the world with an 

152 account of many new and curious experi- 
ments; from which he has frequently 
drawn ſuch concluſions, as, if juſt, muſt _ 

Og neceſſarily produce conſiderable changes 

1 both in the theory and practice of the me. 

5 dical art. Being ſenſible how contrary his 
dodtine | is, in many things, to the received : 


Acta Gottingen. vol, II. ad an. as page 114. 
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opinion of almoſt every phyſician, antient 
as well as modern, he has been at uncom- 
mon pains in making many and repeated 
experiments; as much to overpower the in- 
credulous by their number, as to ſecure 
| himſelf from any chance of being decei- 
ved *. | 
© Optmtons, even + abs 8 
ſhould not be let paſs, if there is any fal- 
lacy in thema but, when propoſitions, 
founded on experiments, and ſupported by 
men of high character, are advanced, by 
which practitioners in medicine may be led 
into errors; it becomes the duty of every 
lover of the healing art, to prevent their 
being generally received as truths. 
pp the conclouſions in the treatiſe above 
\ quoted, ſhall be thought juſt, phyſicians 
3 and ſurgeons will certainly treat their pa- 
tients in a manner very different from what 
- they have hitherto done; whereby, if there 
be a miſtake in the doctrine, many lives may 
be endangered or loſt. It ſeems to be of 


Ne e's: therefuts, to conſider 
this 
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this matter with attention, and to examine : 
particularly, How far M. de Hallers ſyſtem 
of ſenſibility is, or is not, well· founded. 


SECT. . 


ou author, in treating of the ſenſibi · 
lity of the ſeveral parts of the human body, 
reckons, among the inſenſible parts, the 
tendons, aponeuroſes, ligaments, capſule of 
the articulations, periofteum, bones, marrow. 
dura and pia mater, pleura, peritoneum, be- 


ricardium, mediaſtinum, and cornea..- 


1. Hs tells us, that living — 40 


8 whoſe tendons were. cut, burt, pricked, 


or torn, ſhewed no ſigns of uneaſineſs ; 
and, when a little part of the tende Aebilles 
was left intire, they walked. ent anx 


8 fewing pain. " 


. Wasv. the. 8 ul carfils 
of fc. articulations were pricked with a 
needle, ſcraped with a knife, or had oil 


of vitriol or 'butyrum amimemi n to 


2 ett 12 1 them, wo 
. | * 
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them, the animals ſhewed no ſenſe of 
pain . The wounds of theſe parts and of 
the tendons were followed with no bad 
ſymptoms, and were cured. without any 
other remedy than the ſaliva of the ant. 
mal, and ſometimes without this gp. 
3. The perieſtium, when wounded, tort 
or burnt, cauſed no pain to the animals 4. 
4. Hz allows feeling to the teeth, but not 1 
to the other bones, becauſe they are not it 
furniſhed with nerves, and becauſe he has 
ſieen the ſkull trepanned, - wi hon giving 
pain, in perſons who were poſleficd: of uy 
their ſenſes l. 

5. Ht denies lier to this marrow, din 
from any experiments of his own on living 
animals; but becauſe it ok a FIT, ogra 

5 and deſtitute of nerves 9. hs 

6. Wunx the dura meter was cut or 
lacerated, or burnt with oil of vitriol, ſpi- | 
ric of; ee an butyrum antimonii, the ** 

| f by animal : 


* * 
3 


a 


. eee et 13. 
+ Ibid. p. 11. et a3. I Ibid. p. 14% | 
[| Ibid. p. 1244 P bid. p. 5.5. 1 
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van ſeemed 1 to have no wig _ the/in- 
jury . 2 8 gs 
AY Wan a pia neter was. 8 roi 
touching it with, 44/yrum antimonii, the ani- 
mals neither cried, nor were they convul- 
ſed; but, as ſoon as the brain itſelf was 
wounded, the body df the animal was 
. weinen and ae with Aalen been L 
54 8. The ae bee nk aims 
Pen when laid bare and cut, or otherwiſe: 
If | | Jae hgh pays no . ee in ay! anls- - -* 
mal þ. . 5 
9 He Prot feeling ! to gripe x 0 
not upon the authority of any experiments 
but becauſe, like the pleura, it is a meme * 
brane and deſtitute of nerves i!: | 
10. Hs reckons the cornea inſenſible, 4 
becauſe its nerves. cannot be demonſtrated, 
alan it is often ane with a needle wichout 
1 giving r Herd alt te 111 
4 H y HS wk Jn n, 
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"Brim the-inſenGble parts above men- 
tioned, there are others which, according 
'to M. de Haller, have either no ſenſe of feel- 


ing, or a very obſeure one; and theſe are 
the arteries, veins, glands, and viſcera, viz. . 
the lungs, liver, ſpleen and kidneys, which, 
when pricked, cut, or otherwiſe ue e 
mewed nothing like fechiing “. 
Tus concluſions which our authion "HAR | 
from the above experiments; way be nne 
eee eee | 35 
1, Tua the tendons, ligaments, edpjules 

; of the joints, dura mater, pleura, and other 

- membranes, are quite infenſible. ; 
24h), From the infenſibility of theſe parts, 


p and the difficulty of tracing, by diſſection, 


any nerves to them, he concludes that they 

have none, and that this is the reaſon WOE. 

"Ig deſtitare of feeling. _ 

 - * 2h, Hx thinks it follows, that thoſe parts 
which, from his experiments, he concludes 

do be inſenũble, have been unjuſtly accuſed - - 

dy * as the ae: of many painful 

| N difeaſes. 

» AQ. Goting vol. U f 130 and 132. 5 5 | 


diſeaſes, Particularly, that the pain, ſwell- 
ing and inflammation which have often fol- 
lowed venæſection in the flexure of the 
arm, have not been owing to the tendons 
or aponeuroſes, in that part, being prickgd 
by the lancet, but to the median nerve or 
ſome branch of the muſculo · cutaneous nerves 
being wounded“ . That we need be no way  * 
afraid of wounds of the tendons, whether 
they be cut, pricked, burnt, or otherwiſe 
hurt. —— That the. cephales and phrenitis 
have not their ſcat in the dura mater. . 
That the ſkin or ſubcutaneous nerves are 
the ſeat of the violent pain with which ar- 
khꝛitic patients are affected, and not the liga · 
ments or capſulæ of the jointst. And that 
| the pain of the pleuriſy has been without 
Leaſon ſuppoſed to be owing to an inflamma · 
mation of the Pleura, er is void of 
nd + e ee je e 


. 74. Gottng vol. It. p. 101. . 2s 
+ md. vol. II. p. 122, and 133. an 
I hid p. 130. WON 
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Haller, in a found natural ſtate; ſuch as they 
were in his experiments; and 2dly,- Wben 

5 they are affected with diſeaſes, whether in 
a ebase ning ſi boy ene or e 0. 
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dia diſcover the: ſenſibility or 
iünſenſibility of rhe ſeveral parts of animals, 


particular regard ſhould be had to an obſer- 


vation made by Hippocrates, above two thou- 


ſand years ago, viz. That a greater pain de- 


ſtroys, in a conſiderable degree, the feeling 


of a leſſer one“; an obſervation, the truth 
of which is confirmed by the daily experi- 
ence of every phyſician, Thus, pricking 
any part of the body ſo as to give conſide 


rable pain, will ſo obliterate the irritation 


D ("24 - 
* 4 5 = in 


| * Aphor. lib. 2. No. 46. 


10 the ee which I — 
to make on this doctrine, I ſhall, Firſt, Con- 
ſider the parts, reckoned inſenſible by M. de 


ILY 
” 


2 good deal of uneaſineſs: but, if he be 
placed firſt in the ſunſhine, a _— 1 


. the head rendered. the animal for ſome time 


12 on aq 165 


in the left orifice of the ſtomach, e ** : 
the cauſe of the hiceup, as inſtantly to put 


à⁊ ſtop to this convullive motion,” If a light? 
ed candle be brought near à perſon whoſe 


eyes are a little inflamed, it will give him 


not add ſenſibly to his pain. 5 

Wurm a frog's hinder- feet are en on 
otherwiſe wounded, immediately after cut - 
ting off ics head, it makes ſcarce any motions. 
at all with its legs, and ſhews almoſt no. 
ſigns of feeling; but, if the toes are pricked: 
or cut, tèn or fifteen; minutes after decolla- 


tion, the legs and thighs are not only vie» 


lently moved, but ſometimes alſo the trunk 
of the body. Now, if id this caſe, as we 
ſee, the great pain occaſioned by cutting off 


inſenſible, when its toes were wounded z 
is it to be wondered at, that, after the more. 
ſenſible parts were cut, thoſe animals, which 
M. de Haller opened, ſhewed no ſigns of pain, 


ben the leſs Kalbe n were nen 


* , 
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- Wren the thorax of a living animal. is 


hid open, it does not ſeem to receive any 
additional pain by pricking or, cutting its 
heart; no new conyulſions are produced, 
not any change in the body, except perhaps 


a. quicker repetition of the heart's motion: 


does it follow from this, that the heart is 
deſtitute of feeling? No, ſurely ;. but only 


that, after the great tortures ſuffered by la- 


ing open the thorax, the new pain produced 
by wounding the heart is too ſmall to make 


any remarkable mn n a «ying and: 


half inſenſible animal; 5 


Doxs it not appear, 9 „ boar 
_ faid, that a want of due attention to the a- 


bove · mentioned maxim of Hippocrates, 


Which is ſupported by the ſtrongeſt experi- 
ments and obſervations, may have given 
occaſion to ſome miſtakes with regard to the 


degree of ſenſibility in many. of the parts of 


tendons, ligaments, capſule of the joints, 
Perioſteum and dura mater, are altogether de- 
ſtitute of, feeling, becauſe no convulſtve 
motions or other ſigns of acute pain appear 


Uh 


1. 


2 on Seyfi. 1 7 


eg in the animals when they were cut, FS 
ed or torn; for this'might be owing either to 
their not being endowed with any painful 
feeling, or to the greater pain occaſioned by 
cutting the ſkin, ſubcutaneous nerves, Cc. 
in order to get at thoſe parts, the ſenſibility 
of which our learned author propoſed to try. 
The concluſion therefore which ſhould be 
made from his experiments, is, not that the - 
parts above-mentioned are wholly deſtitute 
of feeling, but that they are much leſs ſen. 
ſible than many others, or than has been 
commonly believed by phyſicians. - © 
2. Wirk regard to the marrow which 
M. de Haller reckons inſenſible; Duverneh's 


experiments made on men *, (which have al- 


ſo ſucceeded with my ingenious friend and 
collegue Dr Monro ſen.) and particularly his 
Werbe de on a 4 Mk animal before 
| e, de 
++ # Dans les Peay od voyant panſer ceux qui 
avoient eu un bras ou une jambe coupe, je ppuvois 
voir la moëlle à decouvert,—toutes les fois que je la 
faiſois toucher un peu rudement, les malade donnoit 
auſſi-tot des marques d'une nouvelle douleur. 8 
Memoires' de l Acad. des Sciences 1700. edit. 8%, 
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the Royal Academy of. Sciences at Paris, 
are ſuſſicient proof that this part is far from 
being deſtitute of feelings and the reaſons 
given 8 M. e m it among 
i «4 eee 

Ae vous fourieadies, Meſſieurs, que je is Ger 

te devant vous, par le milieu, Pos de la cuiſſe d'un ani- 
' © mal vivant ; et, ayant fait 0ter les chairs et les mem» 
e branes pour laifſer le bout de l'os enticrement a nud, 
ce comme tous ces ebranlemens et ces diviſions cauſot+, 
i ent de douleur tres eruelle a 1 animal, j eus la precau- 
« tion d' attendre que cette douleur fat pallce, et, 
es quelque tetns apres, plongeant un ſtilet dans la mo- 


( Flle, vous vites que Panimal donna auſſi-tot des mar- 


« ques d'une tres vive douleur, ce que fut reiterd plu- 


Bf dts" weng n Ae en 5 


ic ſuccès. | 

Memoires de PAcademie Royale des Sciorices 1700, 
edit. 8 vo, p. 256. 

M. de Haller, in anſwer to the authority of 1 


ney which I had cited, lays, that © a ſingle experiment 


ce js not ſufficient to prove the ſenſibility of the mar- 
& row, which is evidently cellular, and whoſe nerves 


4 have not yet been diſcovered,” *: But in conſirma- 
. tion of the truth of Duverney's experiments, I men- 


ſenior; and have now to add that Dr A. Monro 
An amg 


Nun ſor in paris ſenſi wk +: 109. 
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the inſenſible parts, are not of any weight, 
when compared with thoſe experiments 3 
for the feeling of the marrow is not owing 
to its vil, but to the membranes: containing 
this oil; and the experiments which demon · 
ſtrate its ſenſibility, prove that theſe mem 
branes are furniſhed with nervous filaments, 
although they may be too fubtile to be 
traced by the knife of the moſt accurate 
anatomilt, - 

3. Tne innica cornea is fo far from 8 
inſenſible, as Dr Haller would perſuade us, 
that any one may be ſoon convinced of the 
contrary by an eaſy experiment upon his 
own eye; for, when the cornea is touched 
with the point of one's finger, a very ſen+ 
CCC 
amputation of the arm above the elbow, in a man of 
about forty, on account of a gun · hot wound in the 
hand and a ſuperverſient mortification, , after the am 
was taken off, he preſſed upon the bone, the marrow 
when the bone was touched the patient felt nothing, 
touching the- muſcles occaſioned little pain, but be 
8 eee eee ä 

the marrow _ his 6 
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ble pain is felt: and it is well known; that | 
Dow der of tobacco, or any acrid liquor ap- 
plied to the cornea, excites, a very painful 


ſenſation. Though the ſclerotic coat of the 


eye/is far from being deſtitute of feeling, 


yer 1 have found it to be leſs ſenfble. than, 
the cornea, by rouching both, not only with 


the point of my finger, but alſo with a bit 


of ſoft filk or linen“. 


ds en 


M. d Halle 3 that j in theſe experiments, 


2000 only touched the conjunctive (a) which is certainly 
true, nor was I ignorant of this, but as M. de Huller 


had pronounced the cornea, in general to be inſenſible, 


and had made no exception in favour of the conjunctive | 


which covers it, my experiments were certainly in point, 


and the concluſion from them juſt: and it will be : 


found very difficult to prove by any experiment, that 
the pain occaſioned by cutting the cornea is not partly 


- owing to this membrane, as well as to the conjunctive. 
M. de Haller, unwilling to allow ſenſibility even to 

the conjunctive, aſcribes the pain vccaſioned by touching 

the cornea to ſmall. branches of the fifth pair of nerves 
which run between theſe membranes, But ſuppoſing the 


exiſtence of nervous branches between the cornea and 


conjunctive, as well as between. this laſt and the ſclero- 


al ii Wenns fly 
WO) Memoirs ure pate can, wu r 15 & 106. 
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Havi vo had lately occaſion to be preſent 


at the extraction of the cryſtalline lens in 
Nr Sbarp's way“, I enquired particularly 


at the patient; 'Wherler he felt any pain. 


when the cornea was fitſt pierced with the 


knife employed in' that operation: he told 
me, He thought the pain was much the 


ſame with what he uſed to feel when the 


ſkin of his arm was cut in blood:letting.” It 


deſerves however” to be remarked,” that, 


* 1 . 314 
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3 rot Fn 3 Aamosſtfated the 
former. Yet the pain occaſioned by touching the cor- 
| ea very gently, or. the ſenſation produced by the cool 


"air blowing on it, cannot well be conceived to be ow- 
ing to any thing elſe than the ſenſibility of its exterior 


. 


covering. Niy, it the cornea itſelf were not more ſen- 


ſible than the ſelerotie, why ſhould the conjunctive feel 
To acutely where it covers the former, than where E 
is contiguous to the latter? The conjunctive where it 


covers the cornea is certainly one of the moſt ſenſible 


parts of the whole body, and leaſt able to bear any 
hurt, or the application. of any acrid ſubſtance. Nor 
could its ſenſibility be ſo > great, if it were owing ſolely - 
to ſome branches of nerves running between 1 ,and * 


Aim t een ALTER Bis #7; 
cornea. 
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AJ Kh the e ſkin adit cornea are both endow- 
73 ed with a very conſiderable degree of ſen-· 
'| * _ ftibility ; yet, when they are cut quickly 
with a very ſharp inſtrument, there is 
much leſs pain felt than one would imagine. 
Thas, when the ſkin is lightly wounded in 
ſhaving one's beard with a razor, the blood 
1 that follows is often the firſt thing that lets. 
38 one know of any ſuch thing having happen- 
| ed; and this, together. with the pain occa- 
7% fioned by holding the eye firm in its orbit, 
| and the concern the patients are generally 
in, may very well account for their being 
| Fomnetimes ſcarce ſenſible of any pain when 
'| the cornca is pierced with a ſharp needle, But 
| upon the whole, it appears, that the cornea 
 - poſſeſſed of a remarkable degree of ſenſi- 
3; bility 3 and conſequently that M. de Hallers 
|] poſition, That all membranes are dſtitute 
1 of feeling“, mult 1 at be, of one ex- 
ception. ＋ 0 


| | 4 Ove. 
178 © = AR. Gotting. vol . f. 140. 

FEE - + M. de Haller repreſents me as inconſiſtent with my- 

: : Ee in giving the cornea as an inſtance of a membrane 

4 Ro wat is ſaſidle, after having « owned that when pierced, 

1 | wih 
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4 OT Oun author ac kidneys 1 
no feeling, or a very obſcure degree of it; 
becauſe he could obſerve no ſigus of pain in 
the animals, whoſe kidneys he cut or prick - 
ed with a knife: but, after cutting the ſxin, 
abdominal muſcles, &c. and diſplacing the 
inteſtines in order to get at the kidneys, 
- it; was ſcarcely to be expected, that the ani- 
mals would ſhew any tokens of additional 
pain when theſe organs were wounded, un- 
leſs they had been equally, or more, ſenſible, EY 
than the parts before diſſecte. 
A phyſician of my acquaintance, who had 
occaſion. to ſee the operation of nephrotomy 
performed a few years ſince, was told by 
the patient that, when the kidney was open - 
ed, he felt pain, though duller and leſs a- 
Lune dan hen the ſkin; was cut. 
One inſtance! of this kind is more deci- 
Gre in en of the fenbbility of Thee kid- 
N RK. 2 MEET neys, 
with ay a often occaſions little painꝰ ; but 
there is really no inconſiſtency bere, ſince I, have ob- 
ſerved, at the ſame time, that the ſkin, which 1 is among 
the moſt ſenſible parts, feels generally leſs from being 
"Nightly cut with a ſharp — _ the cornea does 


| when pierced with a needle. Pigs HA 3 
| ' __ vid Mennires ſur les parties nfs, Ke. vol. iv. p. 108. 
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f 4 neys, than twenty experiments on brutes, 
who cannot inform, us whether they fect a 
| flight pain or none at all; and, if the kid- 
nes de leſs fenfible than the ſkin, we cannot 
14 3 expect that wounding them will add conſi- 


daerably to the pain which the animals ſuf - 
i | | fered before, from cutting theſkinand muſcles. 
I |: I! & very obſervable that, while A de Hal- 


| ler denies feeling to the kidneys, be allows. 
1 it to the ureters: not becauſe animals, when, 
E theſe are cut or wounded, ſhew ſigns of 
[|]  ' greater pain, than when the kidneys are 
treated in the fame manner; but becauſe 
he ſuppeſes the ureters to be of the nature 
of the ſkin, and propagated from it“. And 
indeed, even, the ſtrongeſt experiments up- 
11 on brute animals would not have been ſuffi- 
| , Ccicnt to have proved the ureters inſenſible in 
men; when ſtones paſſing from the kidneys. 
1 do the bladder, generally occaſion fuch ex- 
3B quiſite pain. But, does not the acute pain 
1] always attending a nephritis , and ſometimes | 
19 occaſioned by a ſtone lodged in the kidneys, 
den, beyond RR that they are endowed 
1 „„ 
1 * | AR. Gg. 0. * 131. "A 
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| web Meng as well as the ureters ? while | 
nothing can be concluded from cala 
lying long in the kidneys without giving: 
painꝰ, except that they. were” wum * 
nn den them. 
5. Al Tno' brute animak e anal Ggns 


þ of of ſenſibility, whemtheglands are pricked, or- 
have acrid things. applled to them, immedi- 


ately after the very ſenſible ſkin» has been: 
eut; yet, we know that a bruife on the 

teſticles often cauſes, inſtantly, ſuch exqui- 
Fe torture, as to make men faint ; and a. 
blow on a. woman breaſt often excites,. 


immediately, - ſhooting pains in the gland 
there, though no- mark of the bruiſe appeats 


in the ſkin; Theſe are ſuch undoubted proofs 
of the ſenſibility of the glande, as no experi- 


ments made on brute ani mals v ever be 


able to overthreo r. 

6. M. de Haller allows e evo of 
the aria near the heart, and'of the tewpo- 
ral, lingual, labial, thyroid, and pharynge- 
an arteries, to be fenſible; but thinks the 


* nn the arteries in other parts of the 


3 


„ e 


48 Gotting 0. He F32: 
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oed have either no feeling, or a very ob- 
|  feure degree of it; though it Goegnoting- 
pear from his experiments, that animals com- 


|} - plained/thore hen the former, than when 
| | j " the latter, were irritated. In this caſe, he 
i — relinquiſhes the appeal to experiment, and 
| founds his opinion on bis racing nerves to 


te former, whieh he could not do to the 
HH! latter: an argument he makes uſe of upon 
ſeperal other wan and which is next 

118 10/be ckamin el.. 


5. As or whncotier only. Wende bie 
opinion of the inſenſibility of many parts 
of the body upon experiments made on li- 
I wing animals, but, alſo, on their being de- 
I ſtumute of nerves; we ſuall briefly conſider, 


Ji whether; from the real or feeming inſenſſ- 

ö i dility of any part, or from anatomiſts being it 
| unable to demonſtrate its nerves, we are in- 

Zi "titled ro conclude that it has none. 

| ""ALTHo” the tendons are quite inſenſible 

_ according to A. dr Haller, and their nerves 

of can ſcarcely be demonſtrated by anatomiſts ; 

_” yet, weare convinced, that the tendons; are 


not deſtitute of nerves, from the follow- 


= 


».% | ; g - : " ” - 
; A 1 4 
a ; - „ , * 
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; | ing obvious obſernctices:: | In. fetuſes and: 
new -born children, many parts which, af- 
4 terwards, in am adult ſtate, become tendi - 


| nous, are muſcular, or partly ſoz. and, as a» 
? nimals advance in age, the proportion of: 
56h | the tendinous, to the muſcular part, gradual. | 
y increaſes: we muſt either, therefore, de. 
5 Nen eee 
| the tendons alſo*. i741 git ot nt - 

- ALTH0" we cannot trace nervous filaments 
to the ſmall arteries, we have reaſon to be- 
lieve they are furniſhed with them; elſe, 
how could the diſtraction of their costs ia 
enen cafe ſach acute ee ; 
"mv HE ee em e e AL TU 4 
| e eee eee . 
eee becoming afterwards tendinous b 
age, I only couclude that they, are not, deſtitute. of © 


nerves, but not that they are Jenſ ble; which however, 
M. di Haller has repreſented me as fying,® although 
it be expreßly contrary to my acknowledgment of 
the very obtuſe feeling of the tendons, and to what 1 
have ſaid below, of the ſenſibilityof the parts, depend- 
ing not /d/z/y on their having Oy cer 4 
"io and ſtate of theſe nerves,” | 
W. M. di Hater: oo PTE WN be . Seobblley 
5 F 30:4 2949.20) 4 Viet U it ta. 
ee ſy orcs ſh, wake 10. 3 ; 


E think we may conclude every part that is: 
able to be inflamed by jrritation, to be, 
in ſome degree, ſenſible and endowed with- 
nerves; for, ſince the inflammation cannot 
in this caſe be owing to any inereaſed force 
of the heart; the diſtenſion of the ſmall ar- 
teries, and the greater impetus of the blood 
in them, muſt be owing to an inereaſed oſcil- 
latory motion in the veſſels themſelves; ex- 
eited by the unuſual irritation: but, theſe 
motions of the ſmall veſſels being of a like 
kind with thoſe alternate contractions which. 
are obſer ved in muſcles whoſe fibres have 
been irritated. it will follow that thoſe: veſ- 
ſels partake of a muſcular nature, and con- 
ane dae nerves like the other muſcles, 
Wirn regard to the membranes; ſinee 
the dara mater and pleura are furniſhed with 
OE. filaments, . anteile have 
1 talen 156 Un . ein din been 
eee eee have 
any, becauſe when they are tied the animals do not 
ſeem to feel any pain; but it is to be obſerved, that the 
ä ureters, whoſe ſenſibility. be acknowledges, may be tied 
or wounded with as little ſigus of pain as the arteries. 
vid. Memoires fur les parties ſenſibles, vol. iv. b. Es 
110. and * vol 2. P. 14a. 25 


been able to demonſtrate *, „ we may rea- 
_ ſonably conclude that the ths membranes 


are not deſtitute of them; altho they may 


be too ſmall to come under the eye of the 


beſt diſſector: this is certainly true of the 
cornea and membranes containing the mar- 
row, which we have ſhewn, from undoubt - 
experiments, to be. ſenſible, and conſequent- 
ly not without nerves. It appears there 


fore, that we can by no means eonclude 


any part to be inſenſible, merely becauſe its 
Nerves cannot be demonſtrated; | 
Ox the other hand, it is . is 
we cannot certainly conclude, from a part's 
being furniſhed with nerves, that it is ſenſi. | 
ble at all, or in what degree: ſor, the 
ner ves alt be in a certain ſtate toperform 
their offices rightly ; and, in proportion as 
they recede from this, their ſenſibility will 
be more or leſs blunted. Examples will 
illuſtrate this. Beet W 4 RENE cf 


#4 " ” =# * . 


. Taz bones, which; in neturel ſound ſlats | 


are inſenſible, are n een 


1 | Winſlow expolition. anatom. bg. ix. No. 35. 
| and Ed. x. No. 4. | 


nme 
I . 
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* furniſhed with nerves; as appears "DIES 


the remarkable ſenſibility of the granulated 


ſubſtauce which riſes from them after. frac- 
tures, or their being chizelled, or when 


_ they exfoliate: this foft fleſh; however, 
gradually ole ite feeling ur" it grows harder, 
till being, at laſt, turned into a callous or 
oſſeous Tubſtance, ir n. wholly in- 


ſenſible. 
Tux e ee the tela inden wins! 


in a natural ſtate, ſoft, flexible and en 


file, and have tirtle feeling; but, in every 
wound or ulcer, when they acquire ſome 
more firmneſs, tliey are ſenſible of every 
touch and every acrid application, as fur- 
geons ſee daily. After a cicatrice has, 


ſometime, covered the parts where the 
ſore was, and they have returned to their 
natural ſoftneſs, theſe cellular membranes 

loſe again their ſenſibility, as appears on 


making a new wound thro? the cicatrice; 


and recover it again, whenever they be- 


come firm and tenſe, by the new inflam- 
mation and ſuppuration.. | | 
B ne 


* 
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Tat dura mater, which, in a ſound - 
ſtate, has but little feeling, granulates after 
the trepan, and feels every irritating, ſub- 
ſtance applied to it; and the ſame thing 
bappens to cartilages, e e 


membranes, c. 


Wirnovr attention to this change 5 in 


the firmneſs of parts, and its effect upon 
their nerves, we could never account for 
| what has been obſerved above, viz. that 


the parts of muſcles, which in feetuſes and 
children are lax contracting fibres and very 
ſenſible, become, in a great meaſure, in- 
ſenſible, in a ſound ſtate, when, by the | 


creature's advancing in age, they are com · 


pacted into OY as ove to mapy of 
them. bh 
Ir ſenſibility, thai, be a ſure mark I 

the exiſtence of nerves in any part of the 


them, altho? anatomiſts will neyer be able 


20 demonſtrate them in every part. 


Fon what has been ſaid, it may appear, 
that M. de Haller's experiments. on living 


1 . do not ſufficiently prove the doe · 


L = trine 


——— 


body, there is not one that js'deſtitute f 
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_ trine he would deduce from them; and that 


his argument for the inſenſibility of parts, 
raken from their nerves not being demon- 


| Rirable, is altogether inconcluſive. Let us 
next try what further light diſcaſes will 


throw lene this 18 05 1 4 


£ OE 


SECT. ut. 


— 


- IF the parts reckoned infenible by Mie 
aller were tedlly deſtitute of nerves, it 


would follow that they could in no caſe 


become the ſeat of painful ſenſation; and 
even ſuppoſing them furniſhed with nerves, 


but poſſeſſed only of an obſcure degree of 


feeling, it may be thought, at leaſt, not 


probable that they can be the ſcat of thoſe 
painful diſeaſes commonly aſcribed to them. 
In order to ſet this matter in a proper light, 
it will be ſufficient to diſtinguiſh between 


parts in à ſound and in a diſeaſed ſtate: Ia 


aà ſound ſtare, the feeling of many parts of 

tte body is but very dull, Which is al 

together neceſſary to prevent the uneaſineſs 
e 5 . | 


3 O 22 123 | 


we en  otherwiys perpetually ſuffer, 

when our organs are... firetched, preſ- g 
ſed upon, Sc. in the common offices of - . 
life: ſuch. parts, thereſore, when cut or 


wounded; in a ſound ſtate, give little. un- 
eaſineſs; but, if afterwards an inflamms- 


tion comes on them, they become extreme- 


ly ſenſible, and their over · ſtretched veſſuls 
and ner vous filaments occaſion intenſe | pain, 


by which we are excited ee the 
cute of the diſcaſe. : 


Irx is certain, that PL. nos. il are 


moſt ſenſible in a ſound. ſtate, acquire a 


more acute feeling when inflamed. Thus _ 


the ſtomach, wlich, in health, can bear 


the touch of wine, brandy, and other pun- 


gent liquors,. without being hurt, is, When 


inflamed, often brought into convulſions 


by the mildeſt drinks; and light, which. 
gives no ſenſible pain to the eye in a ſound 
ate, becomes intolerable, when this organ 
is inflamed... Nor can we doubt that the 
more inſenſible parts may acquire, when in- 


flamed or other ways diſeaſed, a' remarkable 


ee, of ſenũbility. Examples above re- 


1 1 cited 


= 


324 Obfervations on Senfiility. 
cited have ſhewn this: to be true of the 


ea cog” TH. 
= 


| |  ; bones, 1 ce!lularis, and dura mater; and 

| . the following facts will ſhew the ſame 

ming, in other parts, reckoned either 

| I! © wholly, ene n nnn by or 
[823/118] rae) 7 | 

j I =, . 

11 pPecially when tending to ſuppuration, in 


F any of the glands, as the parotids, tonſils, 
maxillaries, mamme, teſtes, kidneys, Sc. the 
| _ _ Patient is tortured with pain, often, before 
nt | | ebe teguments are affected or even confi. 
[ derably ſtretched, And is not this a much 
1 detter proof of the ſenſibiſity of theſe parts. 
Witt! than ſebirri and other indoleae OO 
of the contrary? _ 
38 Tus fore-part of thes eye, n | 
1 ocean bear the touch of no hard or acrid ſub- 
11 ſtence; and fungi riſing from ity! give r 
44 = 4 pain, when fretted. 
118 Ix the rheumatiſm, joints, ens the 
kin 4 is unſtretched and of the natufal colour, 
and where no maſcular. fibres are placed, 
are ſexerely pained on the leaſt motion, 
47 tho” done Oo os effort of the patient, 
5 Which. 


— —— — 
. 
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which muſt therefore depend on the muß 


ble ligaments and tendons; ſince large 


branches of nerves, thus affected, would 
produce con vulſions of the muſcles they 


ſerve, which" do not happen: beſides, in 


theſe caſes, the = is not Rep whees the 


| large nerves are. 


A contuſion, ay a fn on tte great 


trochanter of the thigh, without cauſing - 
 ecchymefis, or ſwelling of the teguments, - 


often brings, in a little time, racking pain 


on all the outſide of the thigh, leg and 


foot; which continues obſtinately for 


Ky Wodtke or years thro' the whole extent of 
the faſcia lata. | 


An inflammation of the ine as in 


the panaris, where the ſuppuration happens 
between this membrane and the bone, nay, 
even the repletion of the veſſels of an over- 


ſtrerched periaſteum, as by heat or food in 
venereal nodes, gives very ſharp pain. 


And, in the /pina ventoſa and other ſuppu-- * 
rations of the marrow, pain is felt before 
any gas of the diſeaſe appear externally. 


L. 3/ Trzst 
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deyond doubt, that many of thoſe parts, 


which M. de Haller would have us believe 
to be inſenſible, are often the ſcat of re- 
markable pain in the human body; and, 1 


eannot help thinking, that, in other ex- 


amples, where he endeavours to aſſign a 


different ſeat of the painful ſenſation, he 


is miſtaken, and is laying che foundation: 
f dangerous practice. It will, therefore, 
ve worth while to examine theſe caſes, 

1. HE imagines that the pain, ſwelling, 


and inflammation of the arm, which have 


ſometimes followed the opening of the me- 
dian vein, muſt have proceeded, not from 


a wound of the tendon of the biceps muſcle, 
but of the median or ſome other nerve. 
But, if this were the cafe, why ſhould not 


fimilar ſymptoms ſometimes follow blood- 
ing in the cephalic or jugular veins ? In 
opening the jugular vein, ſome nervous fi- 


laments are frequently wounded, and often 


occaſion a ſharp pain, as if the point of the 
lancet had been left in the wound; this, 
however, goes off in a day or two, or 

ſooner 
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fooner, without leaving any bad conſe- . 

quence. Bur the miſchiefs which have fol» 
lowed blooding in the median vein are of aa 

different kind ; tho? little or no pain is felt 
at firſt, yet afterwards, not only the whole: 
arm is violently. pained and ſwelled, but a 
particular hard ſwelling is often formed in 
the place where the wound was made, from. 
which a thin lymph iſſues; and the patient 
does not recover the full uſe of his arm for 

feveral months; nay, ſometimes loſes the 
the motion of the elbow· joint altogether. 
And, that a wound in the tendon is, at 
traſt, ſometimes the cauſe of theſe ſymp- 
toms that follow blood-letting in the flex- 
ure of the arm, appeared evidently in a pa- 
tient who died in this place, ſome years. 
ago, of a fever occaſioned by the pain, 
_ ſwelling and inflammation, conſequent up- 
on opening the median vein of the right arm, 
the endo bicipitis of which was ſwelled to 
near. ten times its natural bulk. 
How very ſenſible tendons may become, 
a inflamed, appears from various ob- 
_  fervations; 


: 
* * » Ea 4 


# 


© eced chiefly from the overſtretehed ligaments. 
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-ſerarions ; pertibulanty ohe wentlebed by 
the Baron Van Swieten, of a Nobleman, who- 


was ſeized with moſt terrible convulſions * 


over his whole body the moment his ſur- 
geon took hold of one of the tendons near 


his ancle,- Tg it for” a ar ert * 
a e er ee 
2. Oo author afcribes the pain of te 


gout to the ſkin- or ſubcutaneous ner ves, and 
not to the capſule or ligaments of the joints 
affected. But does not the rigidity of the 
joints, which the gout at laſt produces, ſhew,. 


that irs ſear is deeper than the ſkin or nerves 
below it; and that the ligaments of the arti- 
eulations, and tendons of the muſcles Which 


ſer ve for their motions, are affected? 
Wuxwone ſprains his wriſt or ancle, there 


is often no great pain felt immediately; but 


ſbon after, when the overſtretched parts be · 


gin to ſwell and inffame, a conſidera ble pain 
enſues, which is greatly increaſed if the joint 
be moved. Does not the pain in this caſe prs · 


or 


»Commest. in Aphor. Boerhaave, vol: II. p. 241. 


4 by 


Wo- 


Iſions 


s ſur - 


near 


f the 


joints 
of the 


ſhew, 


erves 


> arth» 
n 


there | 


e pain 


> Joint 


e pro · 


ments 
or 
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or tendons? Ir will be hard to perſuade phy-- 
ſicians, that it is owing to any hurt recei- 


ved by the ſkin or ſubcutaneous nerves. 


And, if the ligaments or tendons may be af- 
ſected withpain from being tao much ſtreteh- 
ed, why. may not they be che principal ſeat 
of that pain which aſſects nen ph gouty. 
an N v4 

Cnuakx-sronzs i in a eee give 


| Arp pain before they pierce the capſular ' 2p 


gament, and before the ſkin is much. 


ſtretched or red. Further, without allow. 
ing ſenſibility to the ligaments, let any one 

try to explain What my learned collegue Dr 
AAonro ſenior, and; I dare ſay, many. others, _ 
have oftener than once ſeen in practice. A 
pea : iſſue, for a dropſy of the knee, put in 
with a cauſtic or a knife, and dreſſed with 
he pea a conſiderable time, created kttle un · 

eaſineſs to the patient; but, after a puncture 
of a luncet, made, very. near to where the 
- ifſue was, through the cagſula of the joint 
0 let out hs moos moſt racking pain and: 


inflammation. 


: 
1 
F 
1 

1 

is, 

1 
i 

D 

l 


dauaffammation enſued; which brought the 
3 patient to the brink of the grave“. 
3. Ou author is of opinion, that the 
the inſenſible dura mater cannot be the ſeat 
1 of a headach or phrenitise But how little ſen · 
| |  Hible ſoever this membrane may be in a natu- 
nia ſtate, yet, if it may be affected with pain, 
az often as it is inflamed or obſtructed, it 
may (till be, in many caſes, the ſeat: of thoſe 
=: 2 by Ry who have died of a 
I" In ee M. de eee eee 4 
[| to remark, that Mr Warner, who is much better acquaint- 
=» ed with ſurgery than Dr Fhy!t, recommends the open; < 
ing the capſular ligament as che only effecxual cure in a 
[| dropſy of the articulations*®. The impropriety of this 
remark muſt appear in a ſtrong light to the reader, 
| ' when he obſerves that what I aſſert here, is /o/ely up- 
| on the authoxity of Doctor Monro ſenior, whoſe, ſkillin. 
| | ſurgery, as well as bis accuracy in making obſcrvations, 
| 


are too well known. to. be called in queſtion. . 
But further, the pains which followed the opening of 
| the capſular ligament in the only caſe which is mention-- 
al by Mr Warner, though they were leſs violent than is- | 
_. uſual in ſuch caſes $, ſhew that this ligament, boweyer A 
little feeling it has in a found ſtate, may, when diſea 
ſed, become the ſeat of painful ſeuſa tion. 
* Memnires ſur les ſenſibles, vol. 4. P. $9., 
* Vid. Philoſ. TravſaQ, vol. xlix. f 452+ 


9 — „ 
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prend, hs dura er Pia mater, as well 3 
the cortical: ſubſtance of the brain, have 
been found inflamed, fappurated, and 
mortified: and in thoſe who, after recover- 
ing once and again of a pbrenitis, have died 
of other diſeaſes, the dura and pia mater. 
have been found much -thicker and OW 
than uſual “. | 
As the headach genejally as hin 
often begins ſeveral days before any ſigns 
of a delirium appear, we cannot aſcribe. it 
to an obſtruction in the cortical part of the 
brain, but in the dura or pia mater. Nor 
can this headach have its ſeat in the exterior” 
teguments of the ſkull otherways, the 
pain would be increaſed by preſſing the part 
chiefly affected, as often happens in thoſe pe · 
riodical headachs which ſeem to have their 
ſeat in the nerves, or 1 | 
cranium. | 
LasTLY, M. de Hallerthinks, 15 the i ig-- 
tercoſtal-muſcles, or large nerves running 
between the ribs, are the ſeat of the pain 
of the pleuriſy, and not the ons itſelf, © 
| - which 
"Va comment. in Boer er vol. a. p- 604. 
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which is inſenſible. But, if this membrane, 
notwithſtanding its ſmall degree of ſenſibill 


ty in a ſound ſtate, may be affected with 


reat pain, When inflamed; it will hardly 
be doubted that it is ſometimes the ſeat of 
the pleuriſy: ſince, in patients who have 
died of this diſeaſe, the pleura has been wand 
inflamed and ſuppurated *. 3 
Bor, beſides theinferſibiliry or the has 
M. de Haller has brought another very plauſi- 
argument to prove, that the pleuriſy can 
never have its ſeat in this membrane; vi. 
the patient's feeling the greateſt pain in in- 
ſpiratioh when the ribs are brought nearer 
each other, and conſequently when the ple - 
ra is Jeſs upon the ſtreteh than it was in time 
of exſpiration. But this learned author has long 
ago very juſtly obſer ved, that ordinary and 
gentle inſpiration in men, is chiefly perform - 
ed by the diaphragm, while the intercoſtal 
muſcles are ſcarce employed at all: where- 
fore in” FRE which pleuritic patients 
| . perform 
. Va les comment. IE A 
F Praelect. in inſtitut. med. Boerkaav, wares iv, 9 
615. not. (2). 2 X00 5 


| perform with great caution, the ribs may 


be ſuppoſed to alter their ſituation very lit · 


le 5 but, as the inferior part of the fleur 
muſt be ſome what ſtretched by the deſcent 


of the diaphragm in inſpiration, it is no won - 


der the pain ſhould be then moſt acute. 
lx women, eſpecially ſuch as are pregnant, 


dinary inſpiration than men, the plzura will 
be more ſtretched at that time than during 
exſpiration; becauſe the cavity of the tborax 
is increaſed in wideneſa and depth, as well 
as length. Mo y. Sas” SHI 236 

Wirn regard to what M. de Haller ſays 


of the ribs approaching each other in inſpi - 


ration ; though this is certainly true of the 

+ It is fomewhat ſurpriſing, that M. de Hater 
ſhould have mentioned the approach of the ribs in in- 
ſpiration, as an argument to prove, that the pleyriſy | 


| Never has its ſeat in the pleura; after having formerly 


told us, that pleuritic patients don't uſe the ins 
tercoflal muſcles at all, but breathe by means 
of the diaphragm alone. Praelect in inſtitut. med. 
Boerhaav. vol. iv. No. 615. not. (a), and No. 619. 
not. (c). | daddy = ace 


Ta — Y 


| ſuperior ribs, yet I have fore 1 
rher it be ſo in the inferior ones: for, in a 


very full inſpiration, I can with my fingers 


plainly feel the ſix or ſeven inferior ribs re- 


| cede from each other, and approach again 


in the ſucceeding exſpiration . Wherefore 


it muſt appear, that the increaſe * 
ritic pain in time of inſpiration can be no 
proof, that the en has 1 not its n be. 
times in the pleura. 

ron the whole, although M. de Haller 
experiments clearly ſhew, that ſeveral parts 
of animals are poſſeſſed of a much more 


_ obſcure. degree. of feeling than has been 


commonly imagined ; yet it is hoped, the 
reader will, after weighing what has been 

ſaid, be far from pronouncing them altoge - 
ther inſcoſible, or condemning the uniform 
opinion. A 


N only the falſe ribs, but alſo. 
bone of the true ones, rather recede from than ap- 
proach each other. in inſpiration, may be underſtood 
from what is briefly ſaid concerning the motions of the 
| thorax, by Dr Monro, in his anatomy. of the On 
MES: 242. 


CY 
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* 


2 opinion of phyſicians in all ages, concerning 
he the parts which are aſſected in many diſea - 
* ſes; ; and, inſtead of it, embracing a doctrine 
— Which is far from being ſufficiently proved, 
8 and may, if. made a foundation for practice, 
p: be of fatal conſequence. - e 


- 
* 4 
4 Q Tg” : * * » d 1 
* 7 » ” 4 a 
- * 1 
7 * * 
« * : * 
W 824 S. 
3 wk is * s 4 
" 4 * 
- 
- 
: * „ ! L J = 
8 * - * 
bs : q 1 "x ”þ * 4 Ez 43 = 
__ "Ig * b ” 
— , 
* . or" 4 2 * 
1 9 - 
4 -. 
* 
- r 
\ — F o 4 
«#7 _ ” ; 
E — - 7 
1 1 # * A 
* * FH 8 * © FY * 0 
— 
” 
= 
- — - * * 
8 4 - - * 
® * 
1 
, 
* , : 2 ” 4 - | $ » 


. * * 
* - „ 
o - v 4 Z 
* 
$ 4 5 : 
” 
* 
% * * * 
a © 
” 
. "4 ; | 2 
= 4 ? 2 
. VEL 4 15 4 
i 7 > * - — „ K v . 
by 2 1 ' 
: - * - 
r 2 be A ® 
a % C2 * * 
* n 4 4 : A - 
— 
- ' OY 
* 1 = 
1 K - 2 » 
. 6 : 
* 
. 
ap- - $4.9 ; 9 8 
% * 
- - 
* o * f = - 4, 1 od * 
- = » - 
- "= 4 © } * * 1 * 1 4 - 
the ) 
uy * £ - s 
- A by * 
ones, * 
©: 7 CY E 
9 — 
F 
* * * 1 
* 
% I * 
R 0 
i - _ 4 * - * - 
* % — 
/ * 4 
5 < 
# © , 
15 * 
Jy 
— - * 
— * 
d | ; 
= . 22 


——_— — 


ho — — 7 is. — A - 
, = r — —  _. 
1 - 8 
% * 
" * 


* 
OI. 


cular, 1 Pot although, of the muſeu - 


. A K r II. 
of vue. 


tor A 


4 O' many of the parts adn 

the human body are endowed with a 
conſiderable degree of elaſticity, whereby 
they reſtore themſclves when overſtretched ; 
yet muſcular fibres alone are poſſeſſed of a 
proper contractile power, which is exerted, 
in conſequence either of an effort of the will, 
or of ſome ftimulus applied to them, or their 
ner ves: by the former, voluntary motion is 


produced; 3 by the latter, involuntary “. 


The learned M. de Haller, who chuſes to 
call the contractile power of irritated muſcles 


by the name of Fritabiliiy, has, by a variety 


of curious experiments upon living animals, 
ſhewn, that it is a property of all muſcular 
fibres; and that no part, which is not muſ- 


* 


lar 


os Vid. an Eſſay on the vital e &c. ſoct. 1 
ard Xs 


— 


a 


5 lar parts, ſome are more, and others leſs ſen 


- are not- irritable, he allows irritability to 
and yet denies. it wholly to the kidneys and 


veins, and excretory ducts of the glands, we | 
cannot help differing. greatly from him: 
ſince theſe laſt parts are, at leaſt, as much 
muſcular as the former; and ſince our 
learned author s experiments on living and 
dying animals, ſhew W the one nor * 
achat to be irritable *. T7 


of irritability, ' may be demonſtrated” by _ 
undoubted experiments. Thus, when an 
acrid cataplaſm is applied to the ſkin, or ſpirit 
of vine to the eye, whence. proceeds the in- 
flammation which is ſoon produced in the ſkin 
and almoſt inſtantly in the eye? Not, ſurely, 


a — on — 


fible of irritation. But when, in his enume- 
ration of the parts of the body that are or 


the lacteal veins, mucous glands and ſinuſes, 


ureters, and almoſt wholly to the arteries, 


Tua the ſmall arteries: are n. e 


from any increaſed force of the heart or larger 


- arteries, but from the irritated veſſels them- 


M3 2 * 


* aa. — vol. 2. p. 9—143. 
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|- flyes, which are agitated with ſtrong al- 
| - ternate- vibratory contractions; by means 
of which the moment of the blood in them 
13 increaſed, and red globules are 
puſhed into thoſe veſſels which, in a ſound 
ſtate, only receĩve ſerum or lymph“. 
211018 i 0 Vial we Rom! itt Non 


, Haller fays that the iritation of the fmal ar- 
| empty them, than increaſe then diameter (a), but a 
1 little attention will ſhow this opinion to be ill founded. 
If an 1 N artery could empty itſelf as eaſily as the 

| bladder of urine, and were as oy ly ſupplied with new 
Auids, an irtitation of it would bade the effect mention- 
ed by my learned adverſary, but ſince the arteries ate 

beart, it is eaſy to fe, that as often as by any con- 

derable irnulta, the alternate contraclions of the ſmall 

- - arteries of any part are greatly increaſed, the force of . 
" the blood mult not only be auginented, but theſe arteries, 
As well ab the ſmaller lateral branches which they ſend 
© roar ee of Ahn, Laab RS 

, will be inflamed.) . 
The increaſed heat, redock and tion in an in- 
; ame 2 27 can only be coneeived to happen, either 
J. 0 — from 
„ Memires ſur bes RE {aſe &c. vol iv. p.113-& 114, 


_ - — —— 
— — . ¶— ⁰¹1u 


— 


- 
> * 
* — 
- 


ries, or of the ſmall veſſels/ themiſelves, but 
that in many topical influnmations from eternal eau- 
ſes, the force of the heart and large arteries is not al- 
; tered, wherefore the inflammation muſt in ſuch caſes 
be aſcribed to the increaſed. alternate motion | the 
cmnall veſſtts themſetves; tor their contitived | die 
contra tion would occaſion a ſenſs* Wan 
paleneſe, not a heat and redueſ. 
Laſih, Since an irritation of een panel Ne 


1 139 


Ober va ions on Irritability. 
Non can we conclude that: the arteries - 


are deſlitute of irritability, becauſe the aer. 


ta was not obſer ved to contract itſelf hen 
pricked with a ſharp inſtrument, or touched 


With acrid liquors“; ſince the ſame is true 
of the mucous glands and ſinuſes, which. yet 


our author allows to be irritable f , And 


it is not improbable, that the ſmall capil- 


lary arteries may be more irritabje than the 


| 0 eee nes 3 Ame dane 


from an Meret 4006 Wü ler Hb u 46h ua 
. we''know 


nine 


mal veſſels, and. of the mucous ducts and ſinuſes in- 
creaſes the motion of the fluids in t it will be 


difficult to give 1 reaſoh why ie tiould'not have a fim 
| peg, , RIES AS ff. een . 
8 11041 ut 533K 217 01 chi 
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coat; as it is called, is much leſs firm we 
rendinous, | 
Faxrnts, A. l de Haller re rien the cheat | 
veins irritable, becauſe, after death, they 
contract themſelves ſo as to expel the chyle 
and become inviſible*;. but do not all the ar- 
 teries of the body, ſmall as well as great, al- 
ſo contract themſelves after death, and puſh 
moſt of their blood forward into the 
veins? And is not this coarctation of the 
lacteals owing more to the elaſticity of their 
coats now increaſed by cold, than to a pro- 
per muſcular contraction? However, if the 
lacteals be irritable, as is, 1 think, very 
probable, though for other reaſons than the 
one now mentioned; it will follow, that 
the lymphatic and other veſſels of the body 
are ſo likewiſe : for the: laRteals are on- 
ly a kind of jymphatic veins arifing from 
the villous coat of the guts, which, on ac- 
count of the colour of their fluid, have got 
the name of lafteal.. Nor have we any rea- 
fon, from their muſcular ruRture, to aſcribe 
irritability to the RR and thoracic duct, 


more 
| * AR. c rl. 8 1 N | 


lf Ao cone eto meme nee mmenonnnnmn——— =_ 


I— 


more than to the other veſſels of the body. 


* 
— 
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Wirn regard to the veins, I ſhall only 
obſerve, that, ſince the alternate contractions 
of the trunks- of the ven cave near the 


heart, ſhew them to be poſſeſſed of a re- 


markable degree of irritability; it is not pro- 
bable that the other veins are wholly deſti- 


3 tute. of it. 1 know, that M, de Haller denies _ 
any, proper motion to the cava, and aſcribes | 
its ſeeming. alternate dilatation to, the. blood 
puſhed back into it by the contracting au- 
ricle“. But, if this were true, how could 

ü the « cava contract five or fix. times. before the 
right auricle performed ſo much as one pul- 3 
ſation, as Steno has obſcryed in rabbits- ? 

or how could it poſſibly continue its alter- 


nate motions, not only for à conſiderable 
time after the right auricle had ceaſed to 
movet, but even after the heart, together 
with chis auricle, was s intirely ſeparated from 
it * | 
. Prime Joes 888 1 Now ail, 
+4 Bartholin, epilt. med. See Ives iu. 205 572 i" 
+ Bartholin. epiſt. cent, iv.p. 110. and Eſayon vital 
and nvohunary motions , p. 354 


- 2 „ 
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it? Theſe facts ſhew ſo clearly that — 
14 tions of the ven cavæ do not proceed from 
{| the alternate contractions of the right auricle, 
| a5 to make any further obſervations on our 

. 4 Ide author's . as to this matter, 
4 | altogether needleſs f. ah 8 
| | Doss not the ſudden flow of pale urine 


nin hyſteric cafes, and the increaſed deriva- 
1 tion of ſaliva into the mouth of a hungry 
BY perfor from the caſte or even the fight of 
4! grateful food, ſhew that the ſecretory veſ- 
1 ſels of the kidneys and excretory ducts of - 
tte falivary glands are, in ſuch caſes, agita- 
ted with an unufual ofcillatory motion, and 
. conſequently not deſtitute of irritability ?_ 
1 Nor ought N. de Haller to have denied this 
power to the veſſels of the kidneys and ex- 
N ducks of the glands : lince he allows 
„ e 
7 0 Wakens 6 en tang ad. fin, anaton. Bartholin. 
p. 783. 
"of HT in his 8 1 | 
the motions of the vena cava to be owing to its own 
| fibres; and has further ſhewn that the pulmonary veins 
'near the left ventricle of the heart are endowed with 


— * 
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it to the lachrymal glands and mucous ſinu- 
ſes, becauſe they pour forth their fluids more 
copiouſly when ſtimulated ;z although his 
experiments diſcovered no ſigns of irrieavills, % 
ty in them“. 

WHEN a Ane fam the Nane i to 


the bladder, does not the irritation of the 
ſharp ſtone occaſion ſome kind of ſpaſmodic 
contraction in the ureter: and does not a large 
doſe of opium facilitate its paſſage, by abating 
or deſtroying the painful feeling, and con- 
ſeguently leſſening the conſtriction of the 
wreter:? This canal, therefore, ſeems to be 
poſſeſſed of ſome kind of irritabiliry, not with - 
ſtanding M. de Haller * us, it was, in the 
animals 


172 chituns pore Wat hind te rows A ng 
wool the reader would imagine that M. de Haller had ne- 

it ver aſcribed the motion of the vena cava to its dilata- 
lin. tion by the blood puſhed back into it by the right” au- 
ricle, and that I had charged him falſely with this opi- 
ages pep? diy e rene eee e, 0 oy 
own nr HIS 
eins 


Ad. Gotting. vol. 2. p. 143. 


with + Memoires fur les parties ſenſiles A 5. 116. 117. 
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animals he opened, inſenible of the Aims: 


Ias of on of vitriol f. ; 
Is our author's experiments: — 


no kind of irritability in the blood · veſſels, 15 
lacteals, glands and mucous ſinuſes, it will 


not follow that the iris is deſtitute of this 


power, although it did not appear” to con- 1 
m when irritated with a knife f. 

Tu Doctor adds, that the dilatation of 
the pupil cannot be owing to any muſcular 


power becauſe it becomes wideſt at death or 
immediately after ir l. I have elſewhere ob- 


ſerved that the dilatation of the pupil! 
is owing to the mae fibres of the 


wvea, 
Leroy AR. vol. 2. p. 142. 


| + As a further proof of this, my ingenious Collegue 


Dr Alexander. Monro junr. informs me, that in a;pig 


which was ſtrangulated and half dead, he. obſerved the 
wreter to contract very remarkably, when be touched 


it with the point of his finger; nay, when he moved 
the point of his finger . along. the ſurface of the ureter, 


a ſueceſſive contraction of thi mol wes GENIE 
_—_ . 


e Goting vol. 1 e. [Ibid.* 
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uvea, which | by their natural - contractility 
retract its edges, when the orbicular muſele | 


is not excited into contraction by the action 
of light on the retina * : at death, therefore, 
when the eye becomes 3nſeofible, the pupil ' 
mult be very wide; but, .ſometime after 


death, as the eee has always | 


obſerved , and I have alſo ſeen, the pupil 


becomes narrower, becauſe the longitudinal 
fibres of the avea loſe their tone, become 


flabby, and are elongatedt. Nor does M. 
4. A. ſeem ro have attended to what? is 
| N $24 faid 

1 ſect. vii. 

I Memoires acad. des ſciences 1721. A Boo. 5. 416˙ 

t M. de Haller mentions in ſeveral of his experiments 
that be obſerved the pupil very wide in animals not on- 
ly at the time of death, but for ſome hours after it: 
Nor « this inconſiſtent with Vin/ow's having almoſt | 
conſtantly found the pupil of a moderate fize in the his 
man body a day or two or perhaps longer after death; 
for the pupil, which continues wide for ſeveral hours 


— 


after death in men, as well as in other animals, becomes 
narrower as ſoon as the fibres of the une have loft 


their tenſion and elaſticity : Nay, I have obſeryed tho 
pupil, after having been remarkably wide and deſtitute 
of all motion for ſome time, become narrow chene 


-* 0 
"= 2 * 
- 
; 1 þ \ ” 
* * * 
— - a. 
, . = 
N 9 
* 


: - 
: * 
HE:E:E: ?? Pl! ⁰ x 9 
— 


—V1:— —— — — —H— 2 — —— 
— — —— — ” — 


” 
— ——— — 


: 146 


F< rene died of k drape 
fy in the ventricles of the brain. In theſe patients, ſp. 


A. 


| Diſervation on vrai. 


ſaid in page 111, and 129. of my eſſay 
on the. vital motions, &c. when he mentions 


the dilatation of the pupil at death, as a 


clear proof that it is not owing to the con · 
tractile power of the frbres of the ꝝwea; ſince 
this verydilatation of the pupil, compared with 


its eoar@ation ſome time after death, demon- 


rates the truth of what I have advanced. 
But, after all, if the dilatation of the pupil be 


not owing to the elaſticity or natural con- 


tractility of the radiated fibres of the uvea, 
To what cauſe can it be aſcribed ? For 'tis 
--preſumed, our author has given up his no- 


tion aqueous humour preſſing the ed- 


* 


ge ok ate pupil outwards, as being contrary 


* ö known Jaws of hydroſtatics. It may 
HEE not 


of al. Ammon. held to the noſe, or a ſpoonful of a cor- 


dial julep, made the pupil inſtantly as wide as it is ob- 


ſerved to be in a confirmed gutta ſerena; but ſoon after, 
it became narrower again; which is a ſufficient proof 
that the dilatation of the pupil, in this caſe, was owing 


to a contractile power communicated to the fibres of 


the vea, by the ſfimulus of the volatile ſpirits or cordi- 


al; while its coarctation, afterwards, was only the con · 


ſequence of the uvea bein g more relaxed. 
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not, - however, be improper to obſerve here, 
that, although we -ſhould-ſuppoſe the uvea-' 
to be, ſtrictly ſpeaking, not muſcular, bur, 
only a cellular membrane; yet, like the dar- 
tos of the ſcrotum, it would, by irs elaſti- 
city, retract the edges of the pupil as ſoon 
as the cauſe contract ing it ceaſed to act. And. 
although, at the time of death, the papib 
would, hence, be rendered very large, yet 
ſometime after it, when this cellular ſubſtanee 
began to loſe its claſtic' power, the papib. | 
would become narrower. 
M. de Haller, becauſe he cannot diſcores.. 
any orbicular muſcle ſurrounding the edge 
of the pupil, concludes there is none; and 
aſcribes the contraction of this part to &; - - 
ſtronger influx of flaids into the ſmall veſ. 
ſels of the uvea, occaſioned by the flimulus 
of. light acting upon. it. The inſufficiency 
of this hypotheſis we have ſhewn elſewhere ;* 4 
and ſhall only add, that, as we conclade-: : 
from-the various motions of many of the 
ſmaller inſets, that they are, as well as lar- 
ger animals, endowed with muſcles, though 


| N2 Y +08: 
| Ehr on vital notions, p. 337. 4. 
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we can neither. demonſtrate theſe inſtruments 
of motion by the anatomical knife, nor by 


_ the aſliſtance of the microſcope, ſo we may - 


infer the exiſtence of the orbicular muſcle 


- of the ven from the regular motions of the 


pupil, although its texure may be ſo delicate, 
as ſcarcely to be diſtinguiſhed by the n 
tomiſt from a denſe cellular membrane. 
Bur, to return; there are ſome e 1 
things advanced by our learned author, in 
his account: of the irritable parts of the bo- 
dy, which, though . not- ſatisfactory, we 


n oor”? ; and auen to conſider 
what - 
| * MM. eee eee eee 9 
eontraction of every muſcle of the body is interrupted 
with alternate relaxations (a): whereas in p. 20, 257, 
250 and 261, of my Eſſay on the vital motions, I have 
expreſily excepted the ſphinctor pupille, muſcles of the 
the internal ear, and ſome others, whoſe contraction is 
owing to a ſſimulus acting on ſome neighbouring or 
diſtant part. I have indeed affirmed, That thaſe muſ- 
cles, to whoſe fibres a fim. lus is immediately applied, 
are always agitated with alternate contractions and 
relaxations; and M. 4e Haller himſelf agrees with me 
in this, when he ſays, that tall muſcles, not 7 much 
a) AH. ie TG: e n ; 1 N 
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what he has offered concerning the. nature 
peta] mY 35 


* 


erg r 


” 


W my EM on the vital and invedoatiry . 
motions of animals, F had endeavoured to 
ſhew, that fimuli applied to the muſcles of 
animals excited them into contraction, by - 
producing an uneaſy feeling in them'or their 
nerves; but AA. de Haller, who thinks irritabi 
* r 


. of, Ry Fl and pal- 
pitate after death, and are alternately contracted and 
relaxed (AR. Gotting. vol. 2. p. 129, & 144). The - 
bladder of urine, however, ſeems to differ from the other 
muſcles or muſcular organs in contracting uniformly 

and without any alternate relaxations, when it is prick ' 
ed or expoſed to the cold air, in animals that are dying 
or newly dead . In this reſpect the bladder reſembles 
the dartos ſcroti, which is excited into a continued con- 
traction, and furls up the /crefum, when cold water 
and aſtringent or acrid liquors are applied to it, or 
n e ee WT * 8 
titillation. + 9 | 
n, 5 


3 
5 by | 
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- tity an innate property of niaſcular fibres, 
contends, that it does not depend upon the 
en and has no connection m ſenſibi- 
N20 ein the moſt fenGble- parts, fuch 

; e nerves and ſkin, are not irritable *®. © 
2. Braus the irtitability of our or- 
gans is obſerved to be in eee to 
their ſenſibility T. And. ä 
3. Brac Aus ow dente of: ſeeing 
are irritable 7 
Wirn regard to chi get of theſe; es | 
muſcles are the only organs of the body, 
which, by their particular fabric, are fit- - 
ted for motion, it is ſo far from being a 
wonderfull difcovery, as our author feems _ 
to think, That the nerves are deſtitnte of 
4rricabilicy, that it is only a neceſſary con- 
ſequence of their make; for a power of 
ceontraction does not depend on ſenſibility 
alone, but upon. this in conjunQion with a 
[ern a | 


3 18 5 e 1 
| '® AQ. Gotting, vol. k p. 134 
| } Ibid. pa 136. 1 b p. 134 
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be what we call muſcular“. 
Arrno' the ſkin is not te in the 
fame ſenſe that the muſcles are, yet the 
inflammation and pain raiſed in it by bli- 
ſters and other acrid applications ſhew, that 


8 
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{3 Tax proper anſwer therefore to this firſt 
argument, is, That, altho' irritability al- 
ways infers ſome degree of ſenſibility, yet 


ſenſibility does not infer irritability, unleſs 


the part be, by its peculiar fabrie, fitted 


for motion, i. e. in other words, * 


ir is very readily fretted or irritated by fti- 


null. The ſkin; when Rimulared, is nut 
brought into alternate contractions, becauſe 
| at is not 54 its ſtructure made capable of 

e 5 X -- this 


2 . Notwithſtanding has Bhs to ſhew that 
 Enkibility does not infer irritability unleſ in parts 


which are muſcular, - Af. de Haller has accuſed me as 
- being guilty of a groſs inconſiſtency, when I fay irri- 
ability is proportional to ſenſibility, becauſe I ac- 
| Knowledge the nerves to be deſtitute. of this power. 
dee Memoires fur les. parties ſeuſibles, &c. vol. iy, 
p. 118, There is no inconſiſtency in what I have ad- 


| vanced on this head; and finely nothing but inadver- 
 tency could have been the occafion of M. ds Haller - 


miſrepreſenting me in the mapner he has done. 


* 
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| this kind of motion; but it becomes red, 
- i inflamed, and pours forth its liquors 
_ fo: copiouſly, as to- ſeparate the ſcarſſlin, 
and raiſe it in the form of a bladder filled 
with water, becauſe the fmall- veſſels, of 
which it is in a great meaſure compoſed, | 
partake of a muſcular nature, and are, 
ke the larger muſcles, excited into alter - 
nate contract ions by fimuls, ' 
_FourxTHER, the dartos' or ie mem- 
brane of the ſcrotum is contracted uniform- 
ly, when expoſed to the cold air or other 
ſtimuli ; and the ſkin,' from the application 
of cold air'or water, ſeems likewiſe to ſuf- 
fer ſome kind of contraction, by which 
means it is raiſed into tubercles reſembling 
the ſkin of a gooſe. When cold water is 
fuddcnly, and without one's knowledge, ap- 
plied to a part of the body that is warm, 
there is excited inſtantly a kind of ſhivering 
which ſpreads over the | whole body; and 
not only the pores of that part to which the 
cold water was applied, but alſo of the whole 
body, are contracted. Do not theſe exam 
ples ſhe that the dartas and ſkin are aſſect- 
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ed by | ftimuli, and conſequently irritable, 
though not in the ſame ſenſe that the muſ . 
cles are? The irritability of the parts of the 

human body, therefore, may perhaps be not 


improperly diſtinguiſhed into three kinds: 


v. That power of alternate contraction, 
IN which is peculiar to thoſe organs, we call 
muſcles; that uniform conſtriction which 
happens to the dartat and pores of the ſkinz 
and that redneſs and inflammation which is 
excited in every part of the body that is ſen» 
üble, as often as acrid things are applied to 
it ; although indeed this laſt is only an effect 
of the firſt kind of ee in at _ | 
he of the parts. | | 
As to the ſecond . viz. "Ms . 
: irvitabllity ! is not obſeryed to be in propor- 
tion to ſenſibility, our author has been very 
unlucky; ſince an Inflammation of any ir 


_ Titable organ, which increaſes its ſenſibility, 


is always obſerved to make it more irritable, 
as will be ſhewn afterwards by à variety of 
examples. The Doctor, however, in proof 
of his 1 tells we that the ſtomach is 
$25 4-2 ov e BA mare 


4 


44. Gctung vol. 2. P. 136. 
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_ leſs irritable ; and that the heart itſelf is en · 


dowed with no acute feeling; and, when 


touched in a een occaſions mo. 


n IRS: 7+ S414 2 r «(28.4 I%, 


Taz ſtomach tow 83 feeling 
heavens it is very diſagreeably affected by 


things, that as far as we can: judge by our 


taſte or ſmellʒ have very little acrimony:-: 


it is the principal ſeat of hunger; and, as 
when we have wanted- food: for any con- 


ſiderable time, it is affected with a more dif- 


agreeable ſenſation than the guts, ſo like- 


wife it is more ſenſible of an agreeable 
feeling from grateful food: and in · theſe re · 
ſpects, it may be faid to be more ſenſible 


than the inteſtines. But, notwithſtanding 


this, the inteſtines ſeem to be as ſuſceptible 


of pain as the ſtomach, or indeed, any | 
other organ of the body; an inflamma- 


tion in them is as painful, if not more. ſs, 
than in. the ſtomach , and jalap, ſenna, and o- 
ther ſmart purgatives, which ſeldom occaſion 


any 
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any pain in the ſtomach, often fect ts: 
guts with ſevere gripings. 

Wirz regard to the heart; Dr W 
ſeems too haſtily to have concluded it to be 
void of feeling, becauſe the young Noble» 


man, whoſe heart he touched, ſcarce felt a- 
ny thing at all; for, What this great man 
put his fingers to, was not the ſubſtance of 
the heart itſelf, but an inſenſible callus, co - 
vering and defending it“. The truth of 
the matter is, that, as the ſkin, although 


one of the moſt ſenſible parts of the body, 
feels ta on from a flight in, or attri- 
tion, 


"Mn Becauſe a teſticle covered with a calls or fungous 
ſubſtance is ſometimes very ſenſible when touched, M. 


de Haller ſeems to think that the ſmall degree of feel- 
ing in the heart of that nobleman mentioned by Harvey 


could not be owing to its callous covering. When. 


a part which is covered with a zra/kus is inflamed, it 


will doubtleſs be painful when touched; nay preſſing 
even the nail gives pain when the nerves below it are 
inflamed: But to fay in general that any part ſhould 


be rendered more ſenſible by its being ſurrounded with 
a callus, is ſuch a paradox as it would be to affirm 
wr gets regs ares ro 
thoſe of a delicate woman. 

* Element,-Phyſiolog. vol. r. P. 489. 
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cd. feels little, becauſe it ĩs covered with the 
inner lamina of the pericardium, which, like 
|! other membranes of the body, has but 2 


of ner, the external ſurface of the inteſtines is 
rendered leſs ſenſible than it would otherwiſe 


teſtines were handled by him and Wepferus +. 


ing: nay the contrary is bighly probable, 
jf not altogether certain. M. de Haller him- 
ſelf has obſerved, that the heart is much 
more affected in animals dying, or newly 
dead, by the gentle fimulus of warm water 


tion, becauſe it is defended by the inſenſible 
epidermis ; ſo the heart, when gently touch« + 


ſmall degree of ſenſibility *. In like man- 


be, by their being involved in the meſente · 
ry; and hence it is, that the woman men- 
tioned by Peyerus felt no pain when her in- 


But, although the outer ſurface of the heart 
and inteſtines may have no great degree of 
ſenſibility, it will not thence follow, that 
their internal ſurface, where the natural ft» 
muli exciting their motions act upon them, 
is not endowed with a more exquiſite feel- 


TW or 
AR. Gotting, vol. 2 p. 130. 9 
1 Parerg. anatom. exercitat. 1. cap. iv. | 


liey and irritability of the heart and inteſtines, 
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or air puſhed into its ventrieles, than by ap- 


plying the moſt acrid liquors to its external 
| ſurface, or even pricking it with the point 


of a knife“; and it will appear from an ex · 
periment to be mentioned afterwards, that, 


in ſome caſes, the fimulus of the blood 
within the cavities of the heart will excite a 


tremulous motion in this organ, when oil of 


vitriol applied to its external ſurface en not 8 
The, leaſt effect this way. 


Wirk regard to the comparative FRY 


it is not eaſy to ſay any thing certain, nor is 


this needful; ſince from our author's expe» 
4 riments it der not appear clearly, whether 


the heart or inteſtines are moſt irritable . 
The motions of the heart are indeed ſtronger 
and more frequently repeated; but thoſe f 
the inteſtines continue, in many animals, as 
long, if 1 not e b e —_— 


As for our author's wird argument, viz 
that 5 ftirme . are irritaple; 
On there 


” — 
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there is nor ſo much as one _ inſtance given, 
nor indeed can be given, of a part being i irrĩ- 


table that is naturally inſenſible and defti- 


tute of nerves * ; but what he thinks equi - 
valent to this, is, that muſeles continue to 


be irritable, not only for ſame time after their 
nerves. have been tied or cut, and ſo all com- 


munication between them and the brain in · 


tercepted. but alſo after they have been 
intirely ſeparated from the body. And, in · 
deed, it muſt be owned, there is a great 


deal of ſeeming weight in this argument: 


but that it. is, nevertheleſs, inconcluſive, has 


been already ſhewn in the laſt ſection of m 


= on, the vital aud won ; 


. Our author indeed be — che authority 
of Lupſins, the ſecundiries and membranes of the ' 097: 


_ 6s irritable, and yet deſtitute of nerves. But, if irrita- 
| bility, as he himſelf allows, be a property ef muſcular 
- fibres alone, it will follow, that the membranes of the 
eum, which are not. muſcular, cannot be irritable: 
but, ſuppoſing they were both the one and the other, it | 
| is not a clear point, that they may -not -'be ſupplied 
 awith-{inall nervous as Las to _ * 
neee, | 
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of animals; and will; J hope, appear till more 
* from the following conſiderations. 


1. ALTHOUGH the irritability of muſcles 


Sod in a ſmall degree, for ſome time 
after their nerves are tied or otherwiſe | de- 
ſtroyed; it will not follow, as our author 


thinks, that this power. doe not depend up- 
on, or proceed from the nerves: for af this 


were ſo, one would expect that, in a Ming 
animal, where the muſcles are all ſupplied 
with blood by the arteries, they ſhould con- 


tinue to preſerve their power of irritabikty, 
not only for a few minutes, but for "many _ 
hours and days after their nerves have been 


tied or cut. Further; if the irritability of 


the muſcles were not owing, ſome how, to 


the nerves or their inflaenee, why ſhould an 


irritation of the nerves or medulla” ol- 


longata, Arad and - e N 5 


fons! * | : 
Tui ne cannot be owing tn 


the propulſion of any ſubtile fluid in the 
nerves, towards the muſcles; ſince, as 


M. de Haller and others have obſerved “, 


O 2 + theſe 
0 AR. Gotting, vol. IL. p. 136. 


1 1 


theſe motions. follow equally ahaha a 
nerve going to any muſcle is ſqueezed up- 
wards or downwards. If they were ow- 
ing to the connexion or vicinity of the 
ner ves to the muſcles, one would expect, 
that more remarkable convulfions ſhould 
follow from an irritation of the tendons, 
than of the nerves: the contrary of which, 
however, is true; for, while the irritation 
of a nerve produces ſtronger convulſive 
motions in the muſcles, than ariſe even 
ſrom the laceration of their own. fibres, the 
tendon, however. pricked or irritated, pro- 
duces no change in them . The reaſon is 
plain; the tendon has little or no feeling. 
while the nerve has a very acute one. 
Bur further, it ought to be obſerved, 
that when, after decollation, a frog's ſpi- 
nal, marrow is deſtroyed with a red hot 
wire, no viſible motion is produced in its 
 hmbs, or body, by pricking, cutting, or 
otherwiſe hurting them: only, when the 
ſkin of the thighs was diſſected off, and the 
muſcles were Ore their fibres were a- 
e 
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eas with a weak alternate tremulo us 
motion. Now, as the flrong convulſi ve 
motions, excited by irritation in the legs 
and trunk of the body of a frog after de- 
collation, are certainly to be aſcribed to 
the intire ſtate of the ſpinal marrow, ſince 
they ceaſe as ſoon as it is deſtroyed; Is it 
not highly probable,” that the weak tremu- 
lous motion in the irritated muſcles of a 
frogs thighs, after the deſtruclicn of the = 
ſpinal marrow, were owing to the” influ- 
ence or power of their nerves, which Qtill 
remained intire * ? It ſeems alſo to deſerve 
particular notice, that, after the deſtructi- 
on of the ſpinal marrow, altho* the fibres of 
ſuch muſcles as were irritated, exhibited _ 
a weak tremulous motion; yet there was 


Lo {ympathy d PIR rhe different mulcles, uf 


mn 85 4 7 ue 

e ee eee Rr 
animals, continue for a long time after the deſtruction 
of the brain and ſpinal | marrow ; Is it not probable, 
that its nerves are ſo conſtituted as to make its mo- 
ving power leſs dependent on immediate ſupplies from 
the brain and e pet Ag e e che vo- 


luntary muſeles:: 


— — 


ligature and in the muſcular fibres, may 
de ſufficient to preſerve a certain degree 
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ot other parts of the body, as was obſerved, 


while the ſpinal marrow was intire; from 
whence it ſeems to follow, that the nerves - 
diſtributed. to the ſeveral parts of the body, 
have no communieation but at their termi - 
nation in the brain or ſpinal marrow, ; and 
that to this, perhaps alone, is owing the 
conſent or, e. obſcrved between 
ho un ; 
Urom the mW hs: — 9 
wotjons, produced by irricating. muſcles 
whoſe nerves, have been tied or cut, by no 
means prove, that their irritable power is 


independent of the nervous influence: they 


only ſhew, That theſe motions are not owing 
to any new derivation. of ſpirits from the 


| " into the muſcles at that time that 
the preſence -of the nervous influence in 


their fibres is only requiſite, and that the 
ſpirits remaining in the ner ves, below the 


of irritability, or power of motion in 
. for ſome lictle time. "2 
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M. de Haller further concludes: irritabi- 
Hey. to be independent of the brain and 
ner ves; becauſe the ſmalleſt inſets, which 
have no head, ate irritable “: but, if this 
argument was good for any thing, it would 
prove ſenſibility and voluntary motion to 
be alſo independent of the brain and nerves z 
for the fmalleſt inſects ſeem to be endowed 
with feeling, and undoubtedly perform vo- 
luntary motions... May not theſe inſects 
which want à head, have ſomething. to 
fupply the place of a brain, from which 
the nerves may take their riſe? Or way 
not the nerves be fo formed in them, as 


_ be ſufficient of themſelves, without a 


brain, for the purpoſes of motion and ſen- 
ation? Arguments of this king, which are 
drawn from our ignorance of the true ſtrue · 
ture of animals, can be of no weight. 

2. M. de Huller, while he denies feeling 
io the dura and pia mater, allows it to the 
nee ſubſtance ' of ws EE $ jy 
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cauſe, when it is wounded, the muſcles 
of the body are convulſed in an extraordi- 
. nary manner. Now, if the ſenſibility of 
the medullary part of the brain in living 
animals may be deduced from the convul - 
ſive motions which enſue upon hurting it: 
Are we not (our author himſclf being 
judge) to aſcribe feeling to the brain, even 


5 io animals newly killed; ſince in theſe, the 
motion of the heart is noel by irrita- 


ting the medulla oblongata, and the whole 
muſcles of the body are convulſed by diſ- 
ſecting the ſpinal marrow + ? And altho', 
in animals newly dead, the convulſive mo- 

tions produced by irritating the medulla ob- 
longata or ſpinalis be weaker and leſs re- 
markable than in living animals, yet it will 
by no means follow, that they are not in- 
dications of ſenſibility, and owing to the 
ſame cauſe as in living animals: for, as the 
death of the body, in general, ſoon puts an 
entire end to every kind of feeling and 
aQivity. in the parts of moſt animals, ſo it 
is not ro be. ben, e immediately 
after | 
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after death, theſe powers begin to be weak · 
ened; wherefore the motions. . to 

an muſt. be leſs remarkable. 
FoxTHER; if the en ae 
dy irritating a nerve in its natural ſtate: are 

allowed by all to be a proof of its feeling, 
the like, tho' weaker, convulſions excited 
in the muſcles: by irritating a cut or tied 
nerve muſt be an equal proof of its ſtill re · 
taining, in ſome meaſure, its ſenſibility. 


When all communication, therefore, with _ 


the brain, by means of the nerves, is cut 
off, convulſive motions, which ariſe from 
2 ſtimulus applied to any part, are equally 
a proof of the ſenſibility of that part, as if 
the communication were preſerved. And, 
if in the latter caſe, theſe motions may be 
juſtly aſcribed to the nerves, being hurt 
by the irritation, they muſt be equally ſo. 
in the former, | | 
3. Bur here it will be objected; How 
can there be any ſenſibilicy or feeling in a 
nerve, whoſe communication with the 
brain 4 it cut a. - 
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IT anſwer to which, it may be lufficient 
to ſay, That, ſince we have ſtrong reaſons- 
for believing that the parts of many inſets 
continue to be ſenſible” for a7 conſiderable 
time after they have been divided from each 
other * and that the bodies of ſome larger 
animals continue to live and feel after they 
are deprived of their heads : Why may not 
the muſcles of men preſerve ſome degree of 
ſenſibiliry for a. few moments after their 
nerves are tied or- cut, although we may 
not be able to account for this, from a- 
ny thing we know of the nature of the bo · 
dy, or of the manner in which the ſoul is. 
. or 1 9 75 it x ? 5 . 


5 055 
= Flies e n eggs aſter decollatiom 
Boyle 's uſefulnel of experimental philoſophy, I 
> Vigo contlans for ales dave after bulng dexejvat 

of their head and heart, to be manifeſtly ſenſible f 

- punctures, and move their bodies, when pricked, juſt 
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* eee myſelf in conjectures 
concerning a matter of which I know very little, I 
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Reli tells us, that the head of a viper will 
bite half an hour after it is cut off fromthe 
body, (vid Jacobæi ochſervat. de ranis et la- 
cert. 5 5. 58.) and 1 have often obſcryed, 

: ; that 


would "SY that, although there can N no feeling or 
perception in the brain when a nerve is pricked below 
where it is cut or tied, yet, if the ſoul be preſent eve - 
ry where in the body, as ſeems highly probable, there 
may be ſome kind of feeling or ſenſation excited in the 
nerve itſelf, which may be ſufficient to mw a mo- 

tion in the muſcles to which it belongs. 4. 
Dr Stewart has produced ſeveral Is £2 F128 rows; ; 
that the inferior extremity of every nerve is to be con- 
ſidered as the brain of the organ or part in which it ter- 
minates; and that the ſoul. is not confined to the brain 
or any part of it, but is preſent every where in the bo- 
dy, equally in the extremities of the nerves, as at their 
origin. (Diſſert.' de motu muſcular. cap. v.) And if 
this be fo, as it may for any thing that can be ſhewu 
to the contrary; why may not a muſcle, whoſe 
nerve is tied or cut, continue, for ſome little time, ſen- _ 
ſible and irritable ? Its ſenſibility will not indeed be at- 
tended with what is properly 'called-'conſcionſneſ3, as 
diſtinguiſhed from ſimple' ſenſation + becauſe this refles 
acd, by which a perſon knows his thoughts or ſenſations 
do de his own, is a faculty of the ſoul only exerciſed in 
2 Tor eee nr 
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that a frog's head, after being ſeparated from 
its body, not only continued, for above half 
an hour, to move its eye-lids, noſtrils, and 
e % the n its n, 
3 | | * 8 the | 


te brig with which all communication now cut 
of. p 
1 - 4s the foul Sc cet "es 
member in the brain only: ſo, why may it not have, 
in the various other parts of the body, ſuch feelings or 
power as are neceſſary for carrying on their ſeveral func- 
tions ? Particularly, why may it not, in the muſcular 
fibres, have the power of fimple ſenſation and of begin · 
ſame thing, while the rational ſoul acts only in the 
brain there may perhaps be, as ſome have thought, a 
ſentient active principle, which enlivens the whole body, 
and which continues to actuate the parts, for ſome time 
| after. their communication with the brain is ſtopt, i. e. 
e long a8 eee. 
on by it. 3 
: — S3-be 
that the ſoul is equally preſent in the extremities of the 
nervẽs chrough the whole body as in the brain. In 
thoſe, it is only capable of feeling or ſimple ſenſation ; 
. — Seo tray for 
with the brain k cut ofthe inple ſenation of feling 


- 


o men "ys | 


the, ſkin of its head: was touched with . 


probe, but ſometimes. moved its eyes and eye · 
lids, when nothing touched it, and as i it were 
oi ey can accord 5710 that, without an ob · 

ald Nr Is ſtinate 


excited in weh part i: is no longer perceived by the foul 


im the'brain; and therefore is not attended with reflex | 
conſtiouſneſs: : the nerves being now alſo ſeparated 


from the brain, ſoon become unfit: to perform. their 
functions; bence the powers of ſimple ſenſation and 
motion in the part, if it be muſcular, ceaſe by degrees, 
till at laſt it becomes quite dead. The communira- 


tion; therefore, between the” Kyeral' organs and the 


brain, is not only neceſſary to preſerve their nerves, 
by means of ſome influence tranſmitted to them, in 
due order fur performing their functions and being 
properly affected by! their ſeveral objects, but alſo, that 
the ſoul; as a cunſrious e er 
acquainted: with theſe ĩmpreſſi N 6 
It will be unfain to objet-hire,. that; 3 tha. 
intelligent powers of the mind to the bodily. organs 
for as the beſt muſician cannot make a flute give the. - 


. found of a violin, nor a harpſicord that of a French 


horn, nor without'theſe ſeveral iuſtruments produce their 


ſounds and notes at all; in like manner, the foul, | in 


the Freſent fate, can only exerciſe its rational powers 
in the brain; it can only taſte in tht tongue, ſmell in 
the noſe, ſee in the eyes, hear in the ears, and feel hun- 

önnen 2591. hi'$ a 75 ade En. 1 
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ſtinate degree of ſcepticiſm in this —— 
we cannot deny that the head continues t 
be animated for a conſiderable time after 10 


| is ſeparated from the body, and to perform 
not only involuntary motions when ſlimula- 


ted, but, in appearance, alſo voluntary ones. 
In like manner, the body of a frog, after 
being divided from the head, preſerves the 

pocher of motion, for above an hour; and 
. its hind feet or toes are cut, or other- 
wiſe hurt, the muſcles of its thighs, legs, and 


trunk are r cat * which, 
: e . 


ger in <a But A ths: rt | 
memory, and rational powers, depend upon the brain: 
yet the brain does not ĩmagine, remember, or reaſon: 
although taſte depends. on the tongue, ſmelling on the 
noſe, ſeeing on the eyes, and hearing on the ears; yet 
theſe organs neither taſte, ſmell, ſee, nor hear, eee 
that living ſentient principle which animates them. 
It may be proper to oblerve, that, mkidlice abaſs cg 5 
jectures, which are offexed with a great deal of diffidence, | 
ſhall be thought probable or not, the argument con- 
cerning the irritable power of the muſcles of animals 
will not be materially affected; ſince this muſt" be de- 
' termined, not by metaphyſical reaſonings, but by ex- 
periments and obſervations. Vid. ſect. ir. below. © 
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x raiſes its body from the table, and ſome- 
times moves from one place to another. 
Wben the muſcles of the thighs are prick- 
ed or cut with a knife, they are excited into 
contraction; but neither they; nor the 
neigbbouting muſcles, are near ſo ſtrongl7 
con volſed as when the toes are Wounded: 
Whence ſhould this happen; and why ſnould 

not the muſcles of the legs and athigbs be 
more ſtrongly. convulſed, when; they them 
ſelves, are wounded, than when the toes are 
treated in the ſame. manner? This, would 
undoubtedly be the caſe, if the motions of; ir- 
ritated muſcles were owing to — 


ty of the inſenſible matter compoſing them. 


But if, as we imagine, they ate all to he de- 
rived from feeling, it is eaſy to ſee, that, as 

the feet and toes are more ſenſible of pain 
when wounded, than the muſcles of the legs 
or thighs, ſtronger con volſions muſt be ocea · 
ſioned by an.ivrication- ere former, than 
of the latter. n noi wort 


4155 


Fux THER, we op W allow that 
both the head and body of a frog continue 
to be animated, m a conſiderable: times af. 

enen er 


1 
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pigeon not only tives for ſeveral hours after 


are we totaſeribe the continuance of life and . 
motion, in a viper for three days after its 
head is cut off, and i in a tortoiſe” for three 


- 


I x the ſdul were confined to the Aae 


ter ile y are ſeparated from each other ; or 
elſe affirm, that the life, feeling and activr 


powers of animals, are merely properties af 


that kind of matter of which they are coms 
poſed,” The former opinion, is attended 
with ſome difficulties, which ariſe /olely from 


our ignoranee of the nature of immaterial 


beings : the latter, is inconſiſtent with all 
that We Knew of matter or its properties: 
If we admit ity therefore, we not only aſcribe 
qualities to matter which it does not poſſeſs, 
but preſume to mit, by our ſcanty and ina 
dequate capacities, the powers of incorpo- 


real natures their manner of er, 


bodies, and Wexiſting with tbem. 


many have thought“, Whence is it that a 


being deprived”of its brain, but alſo flies from 
one place to another +? And to what cauſe 
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Weeks after decollation, and Gx months 


after the loſs of its brain #? The motions 


performed by theſe animals cannot ſure- 


ly be attributed to their material part alone; 


- unleſs we ſhall deny them a ſoul altogether, 
and, with Des Cartes, refer all their actions 


to their corporeal machinery. The late Re- 
verend and Ingenious Dr Hales informed me, 
that, having, many years ſince, tied a ligature 
about a frog's neck; to prevent any effuſion of 
blood, he cut off its head, and, thirty hours 


after, obſerved the blood circulating freely in 


the web of the foot: the frog alſo at this 
time moved its body when ſtimulated: but, 
on thruſting a needle down through the 
ſpinal marrow, the animal was ſtrongly con- 
vulſed, and, eee _ became mo- 

tionleſs. | 


IF then the ſoul in pigeons,” Hs.” vipers 


and tortoiſes, is by no means confined to the 
brain, but can continue for a long time to 


actuate their bodies independent of it; and 
if, in many inſects which” have no brain, 
every erp Wo the body is both ſenſible "and | 


on Tb irritable ; | 
4 Red auen ener animal den p- og. &e. | 
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irritable ; Why ſhould; we. deny, that, if 
man and ſuch animals as reſemble him, moſt, 
the parts may continue tobe gctuated by 
the ſoul or ſentient, principle for ſome fem 
minutes after their communication with the 
brain has been cut off? ? 
I any man of ordinary ſenſe, who is no 
philoſopher, beaſked, Why the heart of a frog 
beats after being ſeparated from the body, and 
rene ws its motions when prieked; he wih 
readily fay, It is becauſe there is life in it: 
and this is à proper anſwer; nor can a better, 
perhaps, be given by the ableſt philoſophen. 
If then liſe in animals be owing to the e- 
nergy of a prineiple diſtinct from matter, 
And of powers ſuperior to it, we have reaſon 
r 118551 i 1 71 v4. 3434 & to 
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bo AR. Gottipg.. vol. 2. „138. 

4 The difference between men and "thoſe 9 
Which live long after decollation or the excifion of 
their heart; ſeems to be, that the latter are fo fate 
_ *that freſh ſupplics of blood and ſpirits from the heart 


and brain are not immpetliazely neceſſary to keep the = 
Foyeraf parts in due order ta be actad upon by the ſoul; = 
| e eee 

e 


. 


. nee 
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fe remain in the bodies of animals, ar any 
of their parts, this principle ſtill contibucs: 
to actnate them. i 1 ahn en , 
Inka are two kinds of motion from 
irritation, obſervable in living animals: 
-viz, Where the muſcle ar organ itſelf is 
ſtimulated, and where the timaius unly af 
The firſt (of which; kind is che motion o, 
the heart) ſeems to be: owing te the ſoul or 
ſentient principle as acting in the part mo- 
ved; but the ſecond, to the, ſoul as pers) 
this Kind is, the motion of ſneezing from 
an irritation of the noſe, and the conttac - 
tion of the diaphragm in vomiting and in a 
teneſmus or ſtrangury. In order to the firſt) 
Kind of motions, an immediate communis» 
cation with the brain is not abſulutely ne- 
ceſſary, but only ſuch: a ſhare of the ner- 
vous power in the muſcle or its narves as 
may be requiſite to fit its fibres for being 
acted upon by the ſoul or ſentient prinei- 
| ple. at the caſc is quite otherwiſe in the 
. | | ſecond; 


ns 22 on brricabliy.” 


. arid where the motion produced is 
through the intervention of the brain, and 
not by any ſtimulus applied to the part mo. 
ved. And hence it is, that, in an animal 


newly dead, the diaphragm is not brought 


into contraction by lacerating or-pricking 


the inteſtinum reñtum or neck of the bladder, 
altho' the fibres of theſe parts themſelves 
may be, thence; agitated with ſome tre- 
malous motions. In like manner, though 
the muſcular coat of the ſtomach is ex- 


f cited into contraction ſome time after the 


death of the animal, by irritating it; 


yet the diaphragm is no ways affected by 


this irritation: which, however, it would 
have been, if the animal had been alive. 
Agreeably to this, when any of the muſcles 


of a frog's legs are irritated ſome time after 


cutting off its head, almoſt all the muſcles 
belonging to the legs and thighs are brought 


into contraction, if the ſpinal marrow be 


entire: but, as ſoon as this marrow is de- 
ſtroyed, althougli the fibres of ſuch muſcles 


as are eg e e N F- 
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a weak tremulous motion, yrt the neigh. 
bouring muſcles remain altogether at reſt. 
I have elſeuckere endeavoured to ſhew, 
That the ſuppoſnion of the foul or ſentient 
principle's continuing for ſome time tolactu- 
ate the ſeparated parts of animals, does not 


infer its veal divifibiliry* ; nor 48 ir\necefſury; | 
to repeat the ſame things again: but, 1 
cannot help obſerving, that, when M. "de 
Haller repreſents me as holding the ſoul to bs 
diviſible, ſo as that it may be cut into as ma- 
ny pieces as the anatomiſtpleaſesF 2 he char 
ges me with an opinion which I not only do 
not maintain, but which: T Have brought ur- 
guments to diſprove. I alf only! add}! that 
the indiviſibility of the ſdul does not depend 
on the unity of the wehe but _—_ en 
partieular nature 4 
Tr mbRt he aewoielclizedz(obis nber 
great deal of obſcurity iti theſe matters : bat; 
as, in every part of nature we find abundance 
of myſteries, as often as we puſn our inquiries 
to any great depth; it can be no wonder if | 
1Þ/iatidion din, Nin V er 


e on vital motto, A. p. +60, 4. Fu 
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meet with difficulties, almoſt-infurmountable; 
in accounting for the motions. of animals; or 
tracing them up to their ſirſt ſource: for; if 
ve are far from underſtanding the commun: 
tation of motion and: other actions of matter 
upon matter, Ho ſhall we able to com - 
prehend the manner in which an immateriat 
principle acts upon it? But, as we can, from 
the hitile we. know of matter, ſee that inac- 
tiyity is one of its eſſential properties, we. 
are hence convinced of the neceſſity of a- 
feribing the life and motions of animals to 
the power of an incorporea! Agent. 
Ir we, Knew the manner of exiſtence of 
the ſoul, or the way in which it acts upon, 
or. is preſent; with the body; it would be a 
very proper objection to any phyſiological. 
opinion, that it was inconſiſtent with what 
we; certainly knew. of. theſe things: but, as 
we are.utterly, ignorant, of them, it is highly. 
unreaſonable, and abſurd to argue againſt an 
opinion. ſupported by experiment and. analo- 
gy, from its ſuppoſed. inconſiſteney; with 
What? 1 truly, with nothing! For 


what we are tatally ignorant %, „ ta us, 
dei a4 i le nalged 4 W8- 
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28 if it were nothing; and we enn neither 
affirm nor deny any thin g to be either con - 
ſiſtent or inconſiſtent will tt. 
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as & Haller, fo jeu ern to wk 
chat irritability is independent on ſenſibility, 
gives it, as his opinion, That this remark-+ 
able property of the muſcles, has its ſeat in 
the glutinous matter connecting the earthy 


elements of which their fibres are compoſed* ; 


and that irritability ought to be looked upon 


as a particular property of this glutinous ſub- 


ſtance, i in like manner as grayity 1s allowed 


to be a property of matter in general, altho' 


its cauſe cannot be aſſigned r. * k 


Bor ſurely the glutinous matter of the 
| ales of animals ſeems as unlikely to be 
endowed with an active power, ſuch as irri- 
tability, as any other conſtituent part of the 


animal body; 5,.nor can any We be dedu · 
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ced from its endeavouring to fhrink. or ſhor» 
tem itſelf when drawn out; for the glue 
_. of the ſkin, ligaments and tenduns, as well 
zàs of the muſcles, has this property, which 
is, indeed, a kind of elaſticity , and no 
way ſimilar to- that power of alternate con- 
traction which muſcular fibres are endowed 
with. 1912 Nint., 2455 sit K + AYE | 
Tur Docdor, in proof of his notion 05 
the irritable nature of the muſcular glue, 
adds; that young animals which abound moſt 
in it ate moſt irritable. Phe obſervation is 
certainly true, bat proves nothing in the pre · 
ſent caſe; for the ſkin, ligaments, and ten- 
dons (which laſt are a continuation of the 
muſcſes, only harder and more compacted) 
y td Buel more in uc than the muſcles, 
and yet are not in any degree irritable. 
The rms ha en rhe fibres of young 


841 931 n 411. * animals 
ru Ji 105 n add * 3 ty 441 ae 85 
Gottin Jol. 1 I 52. 


- Euſttelty & not bre of fk "Ty on 1 
135 de Haller ſeems to think (p. 152.), but is ao 
found in ſoft ones: thus alt, wool and the down of 
feathers are remarkably elaſſi e 
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animals is to be deduced from their greater ſen · 
Ability, and this is owing totheir greater ſoft · 
neſs and tenderneſs: thus, what in new - born 
animals is a ſenſible and irritable muſcle, 
becomes afterwards a tendon, which, in 
a ſound ſtate, is deſtitute of irritability, and 
endowed with little or no feeling“. EX. 
Bur further, ſince t he gelatinous mat- 
ter in our aliments, and even in our blood, 
is quite deſtitute of the property of irrita- 
bility, it muſt owe this power to the par- 
ticular diſpoſition or arrangement of its 
parts, or to ſome other change which it 
ſuffers, when it becomes a part of a muſcle : 
And if this may be fo, why may not the 
finer and more ſubtile parts of the blood be 
ſo changed in the brain, as there to acquire 
a power of feeling and "thinking, #. e. if 
irritability be a property of the muſcular 
glue, why may not ſenſibility and intelli- 
| gence be properties of the medullary ſub+ 
ſtance of the brain? for the known proper 
ties b matter give us reaſon to _ that 


. $..43-4 ry al 01 4 ; r 1 
At; 11 T4. 4 b wb „„ 2 
1. 4 


q * * * * 
1438-2 3” 4 4111 n De 


| | Gaga us p- 140. 


_ - - = ——_— 
4 1 —— * 2 — _ — 0 
——— re ] IO 7 "RT R 
2 = * 2 * — 2 4 — * 
* 


— — 
ES; + I 
3 


3 
— 


—_x _ —— 
= — 
— tp 
— 
—— — 


NY 
＋ 
5 
1 
11 


— 
— 4 


FS” 


* SH 3 . 8 * * 
* ö * * 


| m eee e 0% 15 ted 


— 4 aQirity.; is. not more conſiſtent with its 
nature, than feeling or thought. 8 
Bor it has been ſaid, that irritability. may 
bea property of the muſcular glue, as well as 


gravity is a property of matter in general: 


let. us therefore conſider this notion a little, 
and fee whither it will lead us. Gravity, 


which is a property of matter, continues 


to be ſo, let matter be ever ſo much al- 
tered or changed by fire, menſtruums, or 
other cauſes; but, when the gluten of the 
mufcles is Per: from them, it appears. 


as inert and deſtitute of active powers as 
any other matter; LY ' tho? allowed to 


remain in them,, yet, in moſt animals, it 

muſcles are ſeparated from the body... . 
0 Bur, ſuppoſing irritability to be a pro 
perty of the muſcular glue in the ſame ſenſe 
that gravity is a, property of all matter, 
yet, as the moſt attentive. conſideration of 
the nature of matter has convinced philo- 
ſophers that gravity is not efſential to it, 
but owing to ſome general cauſe acting up- 


6a „ ſo the e of the muſcular 
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glue miſt be allowed not to be 2 property 
eſſential to it, but ariſin ing from the action 
of ſome other cauſe upon it. Gravity bas 
been aſcribed either. to the immediate and 
continued operation of an immaterial being, 
or to the action of ſome ſubtile elaſtic ne. 
dium on matter: But, ſinee the elaſticity of 


of the parts compoſing ſach' a medium mult 
be, at laſt; referred to the active power of 


ſome intcorpoteal cauſe, it follows, that gra- 
u NYE 1775 meu bY 1 BIDS. 
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4.4 1 hn Keller hay WD et me as n 
an error contrary to the common notions of manł ind 
(a), when I ſay, that gravity, or rather the elaſticity 
of that medium ſuppoſed to be the cauſe of gravity, 
muſt be, at laſt, referred to the active power of ſome 


8 cauſe. How far we ſhould be ſafely di- 
rected in our reaſonings concerning the nature or 


* 


* 


cauſe of gravity by the common notions of mankind, . FY 


I ſhall leave the reader to determine; but ſome very 
able philoſophers Have thought, and not without rea- 
ſon, chat gravity, or the material cauſe producing i it, 
muſt at laſt depend upon the power of that BEING, 
who. Wen eien and n the whole ſyſtem 
| of= 
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Ir appears, therefore, after all that has 
deen ſaid to ſhew that the motions of irri- 
tated muſcles are owing to a property of ir- 
ritability in them or their glue, that we 
are at laſt obliged to refer them to the ac- 
tive power of an immaterial cauſe; unleſs 
we ſhall, contrary to all, found. philoſophy, 
chooſe to aſcribe feeling and proper actiyitx 
to matter. And, as gravity. muſt finally 
be reſolved into the power of that Berne. 
who upholds univerſal nature; fo it is 
highly probable, that the irricability of the 
muſcles of animals is owing to that living 
ſentient” principle, "which'* animates and 
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of nature; and M. 45 Haller will find it a hard taſſe 
to account for the elaſticity of that æthereal medium 

ſuppoſed to be the cauſe. of gravity, from any thing 


we know of the nature of matter, or of the properties 
: that are eſſential to it. 


* we wo 
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few obſervations, Whieh, if they do not 


muſcles proceed from their. ſenſibflity, or are 


Kind of life or feeling:in-the part endowed 
with it, which renders it capable. of being- 
fretted, provoked or- irritated, and there- 


With; or dependence on their ſenſibility . 


| Ideirco cum partes iſtæ injurias. perſentiſtant, ſe eſeque - 
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Hire thus Sen denver ly open 
the "inſufficiency of M. de Hallers theory 
of "irritability; I. ſhall- conclude with a 


demonſtrate; make it, at leuſt, extremely 4 
probable, that the motions" of ſtimulated © 


cloſely. connected with it: but, pre vious | 
to theſe, F muſt be allowed to take notice, 
that the word irritability ſeems to- imply a 


fore ſeems to be improperly applied 'tovex- - 
preſs the contraQile; power of ſtimulated 
muſcles, if this power has no connection 
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41. Dake ON Rn ee 1 \percipit, 
idemgue a fe. amoliri ſatagit, id proprie dixeri irritaris 


ab, ii/dem vindicare conentur, irritationis quogue 9 | 
merito dicende ſunt, | Chin. Nee 


186 Obſervations on Irritability.” 


We never talk of i irritating a ſtone, a piece 
of wood, a tree, or indeed any thing that 
is deſtitute of feeling. Irritability, there- 
fore, in the common acceptation of the 
word among mankind, implies ſome kind of 
feeling; nay M. de Haller himſelf, notwith- 
ſtanding his profeſſed deſign is to ſhew ir- 
ritability to be independent of ſenſibility, 
ſpeaks once and again of parts that are not 
irritable, as not feeling or perceiving the 
acrid matter, or other Aimulus applied to 
them . So true is men of the 
_— i CAB 4 
eee  ndpeties Jana 1 5 10 
| recurret. L | 


? 


Bor to ww > | 

I. Wr almoſt 8 obſerve, hai irrica- 
bile of the -muſcles.or muſcular organs of 
the human body to bear a proportion to 
their ſenfibility. Thus, in young child- 
ren, where the tender nerves and fibres are 
more easily hurt, and all the feelings are 
Wee: . tbe n of the pulſe 

: W And 
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and: the. violent: convulſions! with - which | 
they are often affected, from! very | flight - 
cauſes, ſhew their muſcles; to be-endowed 
with a greater degree of irritability, than 
thoſe of adults. In like manner, grown 


people of delicate nerves and very quick 


feelings are ſubject to ſpaſms and con vulſive 


motions of their ſtomach, inteſtines, e. 


and to palpitations of their heart, from ſuch 


flight. cauſes as would ſcarce ſenſibly affect 
men of firmer tpg and * mode 


able nerves: 3291111 1% dls: „ 


O the 410 hand, in old N in 


whom all the feelings become leſs acute, the 


muſcles. are leſs irritable z witneſs. the flow 
motion of their heart. And, in apoplec- 
tic and comatous Caſes, where the. ſenſes are 
greatly impaired, the heart's motion, and 


that of | reſpiration, - are remarkably flow; _ 
d nas PEG is not ſufficient _. * 


NI .v 0 Zu! 0 
5 10 ale b. b that the parts of |youbg 


animals which are moſt ſenſible, are not only moſt. 
Irritable, but retain their power of motion longeſt 
after death, or ſeparation from the. body. Vid. a | 


on vital motions, p. 358. 


TE: 


1788 an teu, on lug. 


to bring the inteſtines, diaphragm, and abde-- 

1 muſeles into contraction, as uſual. 

_ © Forruex, the nerves, Which are the 
moſt ſenſible parts of the dody, produce, 
when irritated; the moſt remarkable convol- 
ſive motions in the muſcles; and, when they 
are, by being ſtretched, rendered more ſuſ- 

eeptible of pain, an irritation of rank _ 

duces ſtill greater con vulſions . 

II. War EVER increaſes the fenGvility 
of the muſeles or moving organs of _ bo- 
47. alſo increaſes their irritability, 
Tus, when the ' ſtomach is: inflamed, 

-thie-mildeſ liquors, received into it, are apt 

to provoke vomiting, of the kiccup; where - 
as, in a ſound ſtate ef this organ, brandy, 

vinegar, and other aerid liquors, produce no 
ſuch effect. When the neck of the bladder 
is ſlightly inflamed or excoriated, the urine, 
which uſed to give little diſturbance till 

collected in large quantity, irritates this ten · 

der part, ſo as to praduce violent and offen 
e efforts to ene the bladder. 

| 115 Wars 
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n WHEN the fauces, are attacked with an 
inflammation, the muſcles. of deglutition are 


more ſtrongly, con vulſed in ſwallowing, than 
when theſe parts are in their natural (tate: , 
When the inteſtines are by any means depri - 


ved, in a good meaſure, of their mucus, or ren · 
dered more ſenſible by a very ſlight degree of 


inflammation in theis inner membrane; the 


gentleſt purgati ves often operate as ſeverely 
as the ſtronger ones do in a perſon in perfect 
health. When, without any degree of erec- 
tion in the penis, the ſemen eſcapes into the 

ureibra, the muſculi accelatores urin are no " 


ways affected by it: but, as often as the 


Penis is erected," and thereby its parts 


rendered more ſenſible, and; as it were, half 
inflamed the ſemen is no ſooner poured into 


the beginning of the uritbra, than the above 
mentioned muſcles} are excited e g 
convulſive contract ions 


Tux heart becomes ſo irritable, winds it- 
felf or the pericardium is inflamed, as to be 
agitated with violent convulſions and-palpi- 


tations: Nay, the tendons, which, in a 


W have 2 8 or no N and 
8 


199. ' Obſervations on Irritability. 


are not irritable , become, when inflamed, 
ſo ſenſible of Aimuli, that the moſt violent 
convulſions have been occaſioned: by prick+ | 
5 iogs tearing, or otherwiſe irritating them. 
A diſagreeable ſenſation in the ſtomach 
from wind and other cauſes, often quickens 
(eſpecially in people whoſe nervous ſyſtem 
is very delicate and moveable) the mation of 
the heart; Which will be often rendered 
flower again, by a glaſs of generous wine, 
a dram of brandy, or any thing that, by 
invigorating the neh removes the un- 
1 7 ſenſation in: l ft, oro detg 
A diſagreeable belag in the ſtomach 
n 00 the heart more irritable, becauſe, by 
mcans of its nervous ſympathy with this 
organ, it increaſes its - ſenſibility” ; and, in 
like manner, an inflammation or unufual- ir- 
xitation in the kidneys or inteſtines increaſe 
the irritability of the ſtomach: but how a 
diſagreeable feeling in the ſtomach ſhould 
immediately alter the nature of the gluten of 
the fibres of the heart, in which M. de Hal- 
Ah on the irritability: of Rs organ, is as 
* ot: 1 nil 0 inconceivable 
© Act. Wa * 2. * . 


— 


* 
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inconceiveable, as it is inexplicable COD A» 
ny juſt principles of phyſics. 

I therefore it appears, that the irrita - 
bility; of the moving organs of our body is 
increaſed as often as their own ſenſibility, 
or that. of other parts with which they have 
a, remarkable ſympathy, is increaſed; it 
will be thought, at leaſt, | highly probable, | 
that the irritability-of any part gage * 
on its ſenſibilit z. 

III. WNnaTrEVEA leſſens or deſtroys 
the ſenſibility of the muſcles of animals, 
alſo leſſens or deſtroys their ne or 
voces. of motion 

.. Tzvs, when one's Sade lbs wil {4 
bon long expoſcd to ſevere cold, they not 
only become inſenſible, but paralytic. 
Frogs, bats, and other animals, with num 
bers of the inſect · tribe, are ſo benumned 
by the winters cold, as to be deprived of 
all feeling and motion: their blood does 
not circulate, nor their hearts beat; and 
their muſcles, tho torn, cut in pieces, or 
otherwiſe tae are not brought * 
contraction. Fs | F 
| rns ol mis A245 Pippa . 


* 


Obſervations on Irritability. 


Donne the time of incübation, the 
chick's heart is obſer ved to beat faſter or 
flower, and with more or leſs force, 7. e. 


to become more or leſs irritable, as it is ex- 


| poſed to greater or lefs degrees of heat; 
nay, after its motion has been ſtopt alto - 
gether by cold, a gentle heat will make it, 
in a very ſhort time, r rem ve a 
new $032 112317 17 al 
Fun rhea, this pundtum At ob Md 
of the chick, which, when touched with 
any thing capable of hurting it, is excited 
into quicker and ſtronger contractions, 
after being expoſed for ſome time to too 
great cold, is not nen 1 the moſt 
nn ſtimuli. 

It appears, ae that feeting and ir- 
ritability are deſtroyed by cold, and reſto- 
red by a proper degree of heat, and are fo 
cloſely connected together, that the latter 
is never to be found” where Ke pry 
* totally wanting. 

Ix authority could be of * Age ina 
matter which is to be determined by expe- 


— 


* Harvey de generat. animal, exercit. xvii. | 


N l 193. 


riments and obſer vations, we might ſu - 
port our opinion with the name of one M 
the moſt judicious and ſucceſsful inquirers F 
into nature, that any age has produced. 
«Ego pluribus experimentis certus, ſum 
„( ſays the illuſtrious Harvey), non motum 
e ſolummodo. puncto falienti ineſſe, ſed 
« ſenſum etiam; nam, ad quemliber, vel 
«< minimum, tactum, videbis punctum hoc 
e yarie commoveri, et quaſi irritari.— Vidi, 4 
« inquam, ſæpiſſime, aliique qui una mecum | 
© aderant, ab acùs, ſtyli, aut digiti con - 
tactu, immo vero a calore aut frigore ve- 
„ hementiore admoto, aut cujuſlibet rei 
moleſtantis occurſu, punctum hoc varia 
« ſensds indicia, pulſuum nempe varias per- 
s mutationes, ictuſque validiores ac fre- 
_ « quentiores,- edidiſſe; ut non dubitandum .A 
+ ſit, quin punctum hoc (onal inſtar} . 
_ © yivat, moveatur, ac ſentiat. De You: 
rat. animal, exerc. xvii. _ 

Ur on occaſion of quoting Dr. * it 
may not be improper to take notice of th 
_ Error of thoſe who ſeem to think the irrita - 

Bs. Wadi er fr 4th Ae e ooo hb | 
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dility of the muſcles à late diſcovery“. If 
by irritability is meant that power by which 
muſcles contract when they are pricked, 
fretted, or otherwiſe ſtimulated, tis plain 
this was not unknown to Harvey; and ma- 
ny authors ſince his time might be named, 
who have Tard mentioned it T. But, 
Rn ns 

4 D eee Mr ſeninging for. Shahi ee — 
*ixed to his tranſlation of M. de Haller s treatiſe of the 
ſenſible and irritable parts. 

+ The irritability of the heart, after 4 Edited 


from the body, was not unknown to Calen (4), but it 
has been more particularly attended to by ſeveral phy- 


ſicians and mmm 


tury. "44 + 7 [ e044 143 
3 tells us, iy in a dſſe&ing — a- 


live, be obſerved not only contractions in the muſcles, 
but in every muſcular fibre, though ſeparated from the 
body 6f the muſcle. ae erke, tir bv vn. 
9 v. 1667. t, F009 tenen ind YP 
- Dn G/iſſor's treatiſe Fa tbene's bepat 41654), evi- 
dently ſhews, chat be was well acquainted with thei rri- 
; tability of the muſcles ; and, i in lis "book de ventri- 
cul et inteſtinis, (1677), he kas' ſeveral / chapters | 
on ene of the parts of the body; ; N ary 
ma Aus: one offer: 1 lo ek 85 
WO! ts « guamvis ex animali extraftum fuerit, - mot ionem diut ius, 
tum in contraftione, tum in Giletatione fro: 1 De Hip- 
Pocrat. el Platon. decret. 
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if. by irritabili ty be meant an active property 


of the muſcular glue analogous to gravity; 
this, it muſt be confeſſed, is a new diſcodery, 


though not likely to prove a laſting one. 


243t3ietq ca;  R2  _ Opinionum 


not only mentions the heart and inteſtines as endow- 
ed with this property, but tells us particularly 
that the fibres of the muſcles in dead animals are brought 


into contraction when acrid liquors are applied to 


them, cap. vii. No. 3. He gives ſeveral examples of 
the irritability of parts from ſympathy, and mentions 
the cauſes which may produce either too ſmall or too 


great a degree. of irritability in the fibres, cap. ix. No. 
4, 5, 6, & 7. He ſuppoſes irritability: to ariſe froma 


natural perec ption in the fibres, without. which they 


could be no more affected by any irritating cauſe than 


a deaf man is by ſounds.. This natural perception be 
diſſtinguiſnes from feeling, concerning which be rea- 


ſons at great length, but. with little kerſpicuity,- 
* a ance wi 141.44 Vii 
Bf och in carte confits Harvey's opis 
vhs of the chick's heart being not only endowed with- 
motion, but alſo feeling, and aſcribing the irritability 
of this organ to its. exquiſite but unknown ſtructure; 


adds, . Conſtat vero piſcium plurimos, nec non inſecta 


48 alia quædam animalcula.. motus ſui aut vitæ ad- 
66 modum eſſe tenacia, adco ut in partes quoque diſſec- 
4e ene adbuc nn adhi - 
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bite Rielle ider lsesfanttr. Parerg, anat. med. 
e mum pag. 200. Genev. 168 1.“ The irritability 
of the inteſtines and heart v as ſo well known to B05. 
nus, that be deduces the periſtaltic motion of the in- 
teſtines from tlie irritation of the aliment, and aſeribes 
the alternate contraction of the heart, | partly to the 
flimiilus of the blood ruſhing into its cavities,” which. 
had been mentioned before by Harvey and Clifſon a8 
the fole 'cauſe of the heart's motion. r 


* 163. edit. 168666. 
Bagliuus has, West l a eee a e 


chapter de i#ritatiane” ſoliderum five ſlinuclis en vartic 


" ſtirmborutts efectibus: from which it appears, that he 
was far from being ignorant of the power of mul to 
excite the parts of living animals into contraction. He 
has alſo, vera experiments dr Meet Neue 
ol the heart after being ſeparated” from the body, and 
' mentions particularly that frogs are convulſed by punc- 
tures an hour after they have been deprived of all tho 
- viſcera of the thorax and abdomen. e . ad. [+ 8 
culatione ſangiuinis im rausn. 5 4: 
Among the later writers, Dr De Gortes bas i ma- 


ay places of his works, taken notice of the motions of 


fuck 
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Olga en lub, 


impairing or deſtroying the IE *. al 
the parts of the, body, allo leſſens or ras 
the irzitability, or moving power of t 


GR: Thus, in a ſmall doſe, 1 it. eats «tp 1 
R 3 


i 


fad cocks of animals as are irritated ; and obſerves, 
that theſe motions are, not, to be accounted for from 
elaſticity. . © Sed præterea cum omnes fibræ nervoſe 
« vellicatæ ſeſe inordinate et involuntarie moveant, 
ec patet minimam cauſam ſæpe ſuſfſicere ad totam cor · 


4 poris œconomiam turbandam.—Cur autem à velli · 


« catione pars aliqua nervoſa ſtatim contrahitur, diffi- 
« cile explicatur ; veritas autem ejus aſſerti ubique ma- 
« nifeſta eſt, non modo in nervo iſto vellicato, ſed et 


4 in reliquis ſurculis nerveis ab eadem origine venienti- 


« bus, ut in ſternutatione, tuſſi, vomitu, &. Sentio 
tc id eſſe adſcribendum ſummi Opiſicis placito, qui vo- 
« luit corpus noſtrum ita concinnare, ut ſtatim ac vel. 
« licetur pars nerxoſa, ibidem demandentur ſpiritus; 
« hoc enim ab. elaſticitate , partium derivare, vellica- 
« tione vel ſtimulo agitatarum et oſcillantium fruſtra 
« tentarunt multi.” Gorteri compend, medicine, p. 58, 
& 63. Lugd. Batav. 17335. 

Dr Monro, in his anatomy of the nerves, telle us, 
“ That all muſcles, but eſpecially the heart, continue 
* to contract, in an irregular way, for ſome time after 


* they are cut away from the animal to whom they 


© belonged; and that, after this motion of theirs has 


- 
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ro vomiting and coughing; and quiets the 
the convullive motions of the inteſtinum rec- 
tum, bladder, abdominal muſcles and dia- 
phragm in a teneſmus and * although 


the 


« ceaſed, it may be reſtored thc es upon 
«them, or pricking them with a ſharp mſtrament.” 
% Fs ebene l ck 5 p. 5 edit. | 
3d, 74, | 
M. de Haller, ſpeaking, a d ryan; apo, of the 
motion of the heart in time of ſleep, fays; © Czterum 
tota theoria iſta ſimpliciſſimo phoxnomeno, a nemine 
ee nepabili, nititur, omnem fibram muſculoſam ani 
« malis vivi, irritatam a quacunque cauſa, continuo in 
_ © contractionem ire, ita ut hæc ipfa ultima nota ſit, 
ce qua animalia imperfeta a vegetabilibusdignofcantur.** 
And afterwards, with regard to the motion of the 
heart after its ſeparation from the body, he expreſſes 
himſelf thus; © Omnino videtur quod alibi faſſus ſum, 
cum PRECEPTORE, in fibra animali aliquam ad irri- 
c tationes contractilitatem ſupereſſe, quz ſimplici ela- 
« tere fortior, a motu muſeulari diverſa, quod cerebri 
4 cordiſque non indiga fit, et in ipſa hujus fibre humi- 
c dz adhuc et integræ fabrica fundata eſſe videtur.T 
Boerhaav. prælect. —— vol. iv. . 586, & 616, 
1743. ; 
Dr Winter, in 1746, Publiſhed an PETE de certitu- 
ine in medicina prattica, wherein, it is ſaid, he has re- 
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continue to act on the parts: when given 
in much larger quantity, it ſuſpends the peri- 
ſtaltic motion of the inteſtines, and makes the 

Ran 


ferred all the motions of the human body to the trrits- 
ble nature of the fibres and the power of a ſlimulus ; 
acknowledging, however, with Baglivi, the dura ma. 
ter as the fountain from which all our motions ſpring, 


ke. 


in an eſſay on the vital and other involuntary wo- 
tions of animals publiſned in 1751, the author, after 


conſidering particularly three kinds of contraction 5 | 
ſervable in the muſcles of animals, viz. natural, volun- ; 


tary, and involuntary from a ſlimules , endeavours to 
ſhew, that all the vital and involuntary motions are 
owing to ſimub. irritating either the organs mo- 


ved, or fome part with which they have a particular fym-- | 
| pathy that the alternate contractions, excited in 
muſcles by i irritating ſubſtances applied-to them, proceed, 


from their ſenſibility, and are no more than an effort of 
nature to throw off what is hurtful : from which he con- 


cludes, that, if the ſenſibility of the muſcles be not a 


property of the matter of which they are compoſed, 


but owing to a ſuperior principle animating them, 
the vital and other involuntary motions muſt ultimate- 


by. be aſcribed to the active power of that principle. 


But this piece } have not yet bathe good fortune to 


Laſtly, 


9 3 1 
the flimuli, which produced theſe: motions, 
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1 ations on v 


heart contract men ew ſy Nil bejag-by 7% 


grees rendered quite inſenſible, its motion 
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7 ah M. ANY in his treatiſe de partibus cerpo- 


ris humani ſenſi bilibus et irritabilibus, publiſhed in vol. 2. 
of the Cuttingen Tranſactions i in 17 535 bas, by 2 great 
many curious experiments, proved, not only that all 
muſcular fibres, and them alone, are endowed with tr 
ritability or a power of alternate contradlion, but bas 


alſo ſhewn, that ſome muſcles and organs are poſſeſſed 


of this power in a greater degree than others, He has 
further endeavoured to prove, that the irritability of 
the muſcles i is independent of the neryous power, and 
has no connexion with fenſibility, but is owing to the 
glutinous matter of the muſcular fibres. 

From what has been faid, together with the 2 
biſtory of irritability, given by M. d. Haller, (Act. 
Gotting. vol. 2. p. 154, &c.) it appears, that the 
contractile power of ſtimulated muſcles has been long 
known to phyſicians, tho' within theſe few years paſt, 
it ar been made the ie of more W neat 

OA. After the. mention * py of M. de Haller's 
hiſtory of irritability, .and of the reſult of his own er. 
periments on this wbjee, I did not expect that be 
would have complained of my want of equity, in not 
RE. botice «of what be had laid on | thoſe | heads, or 

have 


x41 
- — 


Bur, as M. de Haller, who allows that 
opium deſtroys. the irritability of the ſto 
mach, inteſtines and other muſcles, denies 
it to have any; power over the heart, d anꝗ 
ſeems to call in queſtion: thoſe. experĩments 
of mine which -ſhew. that opium, injected 
into the ſtomach and guts of frogs; renders 

the motion of the heart much ſlower than 
uſual, and at aſt: puts a final ſtop to it r: 
1 thought it neceſſary to endeavour to clear 
up this matter by: ſome fart her . 
which, E ſhall here briefly relate. 
(a) Jute sth 1755, at 19 minutes par 
four in the afternoon, I injected a turbĩd ſo- 
lation of half an ounce of opium in eight 
ounces of water, into the ſtomach and 
bn 5 Fa. we as, it i r our moſt 


2 L Tibk 17286 . 
11 ' rec 4 2g) 11 Ty, 5 ' 1 ' 13 
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him this piece of Juſtice, leſt it ſnould have weakened 

a cenſure which, I 3 againſt him, ag having af 

fumed to himſelf the Aiſcovery of the irritable power 

of muſcular fibres; See Memoires fur tes parties. ſeas 
Sls, ke. yet! W. p. % N %%% IOGDD 

* At Gotting. vol. 2. p. 247, 4154. & 17% Was 

. 4Way on vital motions, p. 370, (. 


ter ſeven, I turned the frog on its back, and 
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ea, 


Irie the: ſolution: injected by the anus, Erhrew 
in ſome more in its place. At 24 minutes 
paſt ſive the fame evening, I opened this 


frog, and obſerved- the heart beating very 
ſlowly, not above ſeven times in a minute; 


when it was touched with the point of a pair 
of ſeifars, it renewed its motion faſter for 


two or three pulſations; after Which it be · 
came as ſlow/ as before. The other muſcles 
of this frog were not at this time brought 


into contraction by POLY or n 1 


inte, 38097 
(e) I laid apen the del bes N 
 #horax of a frog; and, at 28 minutes paſt 


ſeven in the morning, immerſed i it in a tur- 


bid ſolution of opium, vi. the ſame that 
Was made uſe of in the preceeding and fol 


Jowing experiments. At forty minutes af. | 


obſerved its heart beating between ten and 
eleven times in a minute. Having laid it a. 


gain on its belly, that it might be more ex- 
poſed to the action of the opium; at forty f 


eight minutes paſt ſeven,. J turned. it again 
on its ts back, eee the ee Eg 
el motion 


ohen eon ee 1 7 


motion, I opened the pericardium ;' which 
producing no effect, Leut the heart ont of 
the body, and laid it on a plate, when it 
contracted twice or thrice, and never after 
moved, although it was eke once ang | 
Wer vn a pin. rn 1 $1 l 
(v) Teut off a frog's Veld nd 5 1 
ee its ſpinal marrow by puſhing a 
ſmall probe down. through the ſpine, which 
occaſioned: ſtrong convulſions, of all the 
muſcles, - eſpecially thoſe, of the inferior ex- 
tremities. Ten minutes after this, opened - 
 the-thorax,j and found the heart beating 45 
times in a minute. Sixteen minutes after 
decollation and the deſtruction of the ſpinal 
marrow, it moved 40 times in the minute. 
After half an hour, it made 36, and, after 
fifty minutes; only 30 pulſations in the mi- 
nute, which were now become very 9 0 
aud iſeeble. 170) i 1115 hon e Lorimer 
N. B. Wurx the ghorax of. e frog 
was opened immediately alter decollation 
and the deſtruction of its ſpinal marrow... its 
heart beat 60 times ina minntg. 1 (+) 
n een ot uc nonin Op! 
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"of WE out out the heart of 'a frog, and 
put it into fountain · water, at twenty three 
minutes paſt twelve. After twelve minutes 
immerſion, I took it out of the water, when 
it beat 20 times in a minute. Having im- 
merſed it for ſive minutes more, it ceaſed 
from motion; and when taken out of 
the water, did not move except when prick» 
ed, and then only performed one pulſation. 
(.) Ero nr minutes paſt eleven, I cut out 
the heart of another frog, and immerſed it 
in fountain - water. 28 minutes after eleven, 
it continued to move: but its motion, th o 
at the rate of eleven pulſations in thirty ſe- 
| conds, was confined to about one third of 
the heart next its apex. Two minutes after 
this, obſerving it without any motion, I 
took it out of the water, and laid it on a 
table, where it remained at reſt, unleſs when 
touched. Soon after this, however, it be · 
gan to move, and, at 25 minutes after 
immerſion, auen 9 er in 63 
ſeconds, FELT IEG? ei jc fi '3315t; brite: 
Q I cut out this beat of a' nog and, 


at 32 minutes paſt ten, immerſed it in 4 
2 


1 


'. 


-- 


wirbid ſolution: of: opium in water of as. 
ter this heart had been immerſed ten minutes. 


and, "whey putcko with the point of a knife, 
it was not excited into a proper contraction 
heart from time to'time for above half an 


(1) I cut out the heart of another frog, 


opium; after - ſeven minutes immerſion, I 
took it out, and laid it on a plate, where 
[ | it remained at reſt. When pricked with a 
a knife, it did not perform a full pulfation, ä 
x but ſcemed to feel a littte, by a very faint 
. kind of motion which was Ie? in ſome 


of its fibres. 
O Mr Robert Ramſay duden of Phy 


. 


—_ 
— 


1» 7 nearly 60 e bereue. 
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Tame degree of heat with the fountain · wa · % 
ter uſed in the two laſt experiments . Af. 


I took it out of the ſolution, and laid it on 
a table; bur it made not the ſmalleſt motion: 7 


though ir quickly recovered its ſhape, yet . 
as the heart of 4, I continued to obſerve this 
v9 os f 


hour, but it never made the leaſt motion. 


and put it into the ſame turbid ſolution of 


8 | 2 


— 


— - - 


* . 


— 
— 


— 


— —— 1 +5. 
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; 
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2 ** 130 in a minute, 
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6 fie® „ at my deſi ire, made the following 


experiment. After making an opening in- 


to the cavity of the abdomen of à ſmall dog 
near ſix months old, he injected by the 
wound a dram of opium diſſolved in two 
ounces and a half of water; but, before he 
.could ſtitch up the wound, about an ounce 


of the ſolution eſcaped. Four minutes af- 
ter making the injection, he laid bare the 


tborax, by diſſecting off the teguments 
1 vhich did not ſeem to give the dog any pain; 


and could plainly feel the motion of his 


heart through the pleura. It beat 76 times 


in a minnte, but became gradually flow- 
rf Immediately after counting the pulſe, 
Mr Ramſay cut the ribs on each fide of the 
ſternum, which he laid back in the uſual 
way. The heart, which was thus brought 
into view, appeared quite turgid, and con- 
tinued in motion about five minutes: during 


which time it e only. between 60 
And 


Nowy Fellow of the Royal College of Phyſicians | 
bargh. _ 
+ This dog's heart, before the injeftion of the opium, 


mw *F 
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and 65 weak vibranoas 3 ; for they were 
not compleat 9 While the 
heart was thus moving, warm ſpittle was 
firſt applied to it, then cold water, and, 
laſt of all, oil of vitriol, which ſkirivelled 
the parts it. touched, almoſt in the fame + 
manner as a hot iron would have done; : 
but none of them accelerated the heart's vi- 
brations, which became gradually, 22 
till they ceaſed altogether. | 
AG&EEABLY to this experiment, we are 
told by Dr Alton, in his learned diſſertation 
on opium, that a. fikrated-ſolution of this 
medicine in water, having been injected in- 
to the veins of a dog, his pulſe, which, when 
he was firſt ſeized with Dune oY was 
rendered quick and ſmall, became after · | 
wards foll and flow*; And Dr Kaau Boer- 
baave informs us, that in a ſmalł dog, which 
he opened ten hours after he had ſwallowed 
three grains of opium, the motion of the 
| heart and arteries was very _ l 


8 2 Fon 
* Vid. Mediear Eſſays, vol. 5. p. 1. art. xi. 


Cor lentiſſime moyebatur. Motus in -arteriis- 
| ; 5 (n. 
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Fx on theſe experiments it evidently ap- 
pears, that, as opium deſtroys the ſenſibility 
of all the parts of the body, ſo it deprives 
the muſcles of all power of motion; nor does 
the heart, in this reſpect poſſeſs any pri- 
vilege above the other muſcles, except that 
its moving power is not ſo ſoon . 
by opium as theirs. - _ 
How M. de Haller came to de ſo rently 
deceived as to this matter, I cannot pretend 
to conjecture; ſince, he has not told us in 
what manner his experiments 'were made : 

but, it is not to be doubted, that his can- 
dor and love of truth will make him readi- 
ly acknowledge his miſtake, as A as ha 
mall diſcover t. 

IV. Wren a viper is picked with Fad 
point of a knife three days after being _ 
ved of its head, heart, and other viſcera; it 
moves, not only the muſcles whoſe 5 
are touched, but alſo the other muſcles 

of its . which. bare no connexion 
| with 
(en. dura et pir matris) ak ed Vid. 
impet. faciens Hippocrati dictum. No. 434 & 436. 
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Wich thoſe that are ſtimulated. This indi- 

'  eates either a ſympathy between theſe muſ- 
cles, which ſuppoſes feeling, or ſome gene- 
ral active principle-animating them, - which, 
being affected with - a-diſagreeable ſenſation 
by the ſtimulus applied to any, one muſcle, - 


brings many others into action, in order 


to avoid what is hurtful-to it» In like man · 


ner, when a few drops of boiling water fall! 


on one's leg, the muſcles which ſerve to 
move this member, are inſtantiy and in vo- 
luntarily brought into contraction, in order- 
to remove it- from · the offending cauſmmwee. 
A frog, after it-has been: deprived of its 
head, will, when touched, often jump 
and move about for a very conſiderable 
time; and it. is obſervable, that, hen the 
toes of-its hind feet are any way ſtimulated. 
it conſtantly draws them upꝭ to- its body 
nay, if, when they are in this -firuation, - 
the toes are again irritated, the legs: and feet 
are not extended, but brought ſtill eloſer to · 
the body. If one of the legs is pulled down 
emen hodyang ei in an extended ages = 5 


- 


time wounded, pricked, or cut with a pen- 


210 Obſervations on Irritability. 


no ſooner are the toes of this foot wounded, - 
than the leg is drawn upto the body as be- 


fore. Now, if theſe motions were owing 
to ſome property of the inſenſible matter 


of which the muſcles are compoſed, Why 
ſhould not an irritation of the toes be ſome- 
times followed by a contraction of the exten 


ſor as well as the flexor muſcles of the legs and 

_ - thighs ? But, if we allow them to be owing 
to the painful ſenfation in the toes, we ſhall | 
ſee that the frog does, in this caſe, with its 


limbs, juſt what a ſnai} does with its horns, 


when they are roughly touched. 


when the toes of a frog are pricked or o- 
_ therwiſe wounded inſtantly after decolla- 
tion, there is either no motion produced in 
the muſcles of the legs at all, or a very in- 
conſiderable one. But, if the toes of 


a frog be touched with one's finger, ten, 
fifteen or twenty minutes after decollation, 


tte legs and thighs are immediately drawn 


up to its body; and, if they be at this 


: . ; kn 25 
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knife, the muſcles, - not only of the legs 
and thighs, but alſo of the trunk of the 
body; are, for the moſt part, ſtrongly con- 
tracted, and the animal ſometimes moves 
from one place to another. 
ls not the irritation of the toes, Wen Ea 
| Hately after decollation, rendered ineffecs 
tual to produce any motion in the muſcles 
of the legs and thighs, by the greater pain 
occaſioned by cutting off the head ®? And 
are not the muſeles of the poſterior extre- 
mities, as well as of the trunk of the body, 
brought into action by wounding the toes 
fifteen or twenty minutes after decollation, 
becauſe the pain produced by cutting off 
the head is now ſo much leſſened (perhaps 
wholly obliterated) as not to prevent the 
animal from feeling _ N whew! its 
toes a hurt? una; 
Ir were to be wiſtied, den thoſe 41 | 
chooſe to account for the irritability. of the 
muſcles, not from their ſenſibility,” but 


4 Duobus doloribus Gawul obortis tis, non in coden leg 
loco, vehementior obſcurat tian Hippos. 
Thor. Lib. 2. .. " 
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from ſome unknown — of the mat 
ter compoſing them, would, inſtead of mo—- 
ving objections concerning the ſeat of the 


ſeoul, its extenſion; diviſibility and manner 


of co · exiſting with the body, favour us, 
if they can, with ſome probable explication 
of the pbænomena above-mentioned, 

V. Tnar the. motions of iritated 
muſcles are owing to the ſenſation excited 
by the /imulus applied to them, will appear 
highly probable, if we. conſider, that we 
are, in fact, conſcious of. many involun- 
tary motions in our bodies procceding from 
a particular - ſenſation, either in the organs 
moved, or in ſome neighbouring part. 
This is the caſe with the motions of the 
ſtomach and diaphragm, in vomiting and 
the hiccup, of the. great guts and dia- 
phragm. in a teneſmus, of the acceleratoras 
urinæ in expelling the ſemen, and of the in · 
tercoſtal muſcles and diaphragm in ſneezing, 

cougbing, and ſometimes even in breath - 

ing; nay, when, by ſudden fear or any. 
great ſurprize, the heart is ſet a palpitating, : 

we ys N a this muſcle, . 


perth, 


_ partly from the blood, ruſhing ſaddenly i 


| tated muſcles. Effiy on vital motions; &. veg: 


* 
/ 
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and in too great quantity into it. More 
examples might be given, but theſe may 
ſuffice to ſhew the connexion there is be» 


twixt the fenfibility and inne of n 
moving organs of our body. 


Urox ſuppoſition that LA of M 
irritated. muſcles did not proceed from any | 


kind of feeling, but- from ſome inanimate 


cauſe, their contractions ſhould be all, ei- 


ther regularly alternate, or equable and un- 
interrupted, like the falling of the leaves of 
the ſenſitive plant“; but we find, that, 
while moſt of our muſcles are brought, by 
the action of ſimuli, into alternate con- 
tractions, there are ſome few which con- 
tract -unifarmly and equably during the 
time the ſimulus operates, without any in- 
termiſſions or alternate relaxations. Of this 
kind is the e e of the en, 


* I have bee Hwa bs 8 that the . 
falling of the leaves of the ſenſitive plant, when 
touched, does not indicate any kind of feeling, and is. 
no way fimitar to the alternate contraQions of irris 
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and abdominal muſeles when the intetinum: 
 reflum is irritated; of the ſpbincter pupille* 
while the ſame degree of light continues to 
act on the retina, and of the muſcles of the 
internakear as long as the ſame ſound is ap- 
plied to this organ: Nay, the diaphragm, 
which is brought into one continued con - 
traction by a fimulus affecting the inteſtinum 
reflum, is agitated with alternate convul- 
flons from an irritation: of the left oriſice 
of the ſtomach, or the olfactory nerves; . 
What account · can poſſibly be given of this, 
vpon ſuppoſit ion that theſe motions proceed 
from the gluten of the muſcular fibres? or: 
what difference can it make to this inſenſi- 
dle glue, whether the fimulus be applied to 
the noſe or ann, But, allowing theſe mo- 
tions to ariſe in conſequence of an uneaſy 
ſenſation in the part ſtimulated, it will im- 
mediately appear, that they are performed 
in ſuch manner as is moſt effectual to leſſen 
or remove the irritating cauſe *.. 
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AA, if the motions of muſcles from 
Mimuli were not owing to a feeling, Haw 
could the convulſi ve motions of the diaphragm 
in the hiccup be often immediately ſtopt by 
ſudden fear, joy, or grief? Why ſhould an 
4rritation of the olfactory nerves become 
ineffectual to, produce ſneezing, when ſome 
of the muſcles of the back or thorax are af- 
fected with a rheumatiſm? And why ſhould 
the convulſive motions of the ſtomach and 
diaphragm in vomiting, be frequently in- 
terrupted by extraordinary fear, or any 
wery great. and ſudden ſurprize ? It will be 
difficult, -nay impoſlible, to give any ſa- 
tisfactory ſolution of theſe phenomena, if 
the motions of irritated muſcles are ſuppo- 
ſed to proceed from ſome unknown proper» 
ty of their inſen/ible glue: but they are at 
once intelligible and clear, upon ſuppoſition 
that they are owing to an uneaſy ſenſation 


for as often as this feeling is overpowered | 


by a ſtronger one in ſome other part of the 
body, or when the mind is fo ſuddenly 
and ſtrongly affected by external objects, 
a8, for a ſhort time, to become almoſt in- 

ſenſible 
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Kale of the irritation, the motions ow- 


ing to ĩt muſt be leſſoned or ceaſe. 


Gravity, magnetiſm and electricity, 


are all regular and uniform in their opera- 


tions, and beſpeak nothing of feeling ot 


Hife in the bodies which are endowed with 
them, and may therefore be ſuppoſed to 


proceed immediately from material cauſes; 
altho' the activity of theſe cauſes muſt be, 
at laſt, referred to the great Ox of all 


? 


power and life in the univerſe. But the 


motions of animal bodies from a fimulus, 
are, in many caſes, ſo plainly perceived to 
flow from an uneaſy feeling, their various 
phænomena can be fo cafily explained upon 
this ſuppoſition, and are ſo unaccountable on 


any other, that it is matter of no ſmall 
wonder to find many ere and ingenious 
Phyſiologiſts uſing their utmoſt efforts to 
overthrow this opinion, and ſtruggling, 
but in valn, to derive thoſe motions from 
inanimate matter. | 


Lirx, ſenſe and proper an eu : 


to be inconfiftent with the Enown proper- 
| 7. ties 
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ties of matter; wherefore, when we ſee 2 
ſyſtem of matter endowed with'theſe; W W 
may, without preſumption, conclade; that 
they are owing, not to the material ſyſtem: 
alone, but to ſome active principle anima · 
ting it. And altho', even upon this ſup- 
poſition, it may be very difficult to aceount 


ſor ſome of the motions obſerved in ſuch a 


ſyſtem, or in its parts when ſeparated, we 
cannot hence conclade, that they are not 
owing to any ſuch power; but only that our 
ignorance of the nature of immaterial 


brings, and of their particular union with, - 


and manner of acting upon bodies, throws 
a veil of obſcurity over theſe things, which 
the moſt enlightened phletopher will never 
be able to remove. 2. 
M. de Haller, towards the end of his 
performance, has thrown: out. ſome reflecti· 


ons upon my manner of writing, and the 


few experiments I had made on dying ani- . 
mals; which, tho” it were eaſy to obviate, _ 


I ſhall paſs by unnoticed, from a conſci-  - , 
ouſneſs of their being ill · ſounded, a diſlike -_ 
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REVIEW of the CONTROVERSY _ 
Cone dun 


Senſibility and Moving Power of the Parts 
of Men and other Aimar :ß 1 


Iz Answzs ro 


” 


* 


M. ir late PSY, on thee . 
Suljectt in the 4th Volume of the Me- 
moires fur les parties ſenſibles et itrij- 


C * 


gen ke val fem yr 
amm. n _ Tuſcul. lib, a. 


— * 


2 


2 


S - E VI E W. of the Conraovener 
875 tete , 1 


Safin ard Moving Poter of | the 
Parts of Men and other Animal.” ' 


x * 2 | 
N 1 * 4 bl , 


vin G, in FE notes to the . 
ceeding obſervations, obviated many”. 


of M. de Hallers remarks of leſſer moment, 
I ſhall now proceed to give à full anſwer 


to choſe which relate'to the chief points in 
debate between us; and this Thhalll'endea- 
vour to do in ſuch a manner, as to he w) 
that it is not prejudice, owe aneh which 
influence my judgment (a7). 
Bor, before I enter upon TE ſubje&;" I 
W el that W e _ learned ad- 


e 


0 „ue far e ue. enen. 
tom. iv. p. G2. W nt St 3: . 
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e bas been at great pains, in ſeveral 
places of his writings (2), to repreſent me 
as a diſciple of Stabl, and quite pre · occupied 
with his opinions; yet the reader will be 
apt to queſtion the juſtice of this accufa- 
tion, after being told, that one of the lateſt 
and ableſt defenders of the Stafilian doctrine 
O), has not only attacked my theory of 
the vital motions, but thinks it leſs pro- 
bable than even that of M. de Haller and o- 
ther mechanical phyficians. The truth is, 
J-have-endeavyoured to ſhew the opinion of 


- Corbi and his followers, with regard to the 


ſoul's governing and directing the vital * 
tions, to be altogether improbable (c). 
have derived all our involuntary W | 
whether vital or not, from the irri- 
tation of the different organs by various 
imuli,—1 have ſhewn that irritation only 
excites motions in our muſcles, by affecting 
them with * -diſagretable ſenſation ; and- 

; | | therefore, 


| 0 — fur her Parties feli, Kc. . iv. 
P: 61, 62 and 101. 

(3) Dr Porterfie/d, is bis treatif6'on the eye, wok. 2. 

Le) Effay on the vital motions of animals, Sect. xi. 


% J 
At _ 


ä 
therefore, unbeſs ſenſibility may be a pro- 
perty of matter, that the vital and other 
involuntary motions mult, at laſt, be refer» 
red to the mind, or ſome. III © 
10 — the body e „ 


1 e 
vo Senf bin. 1 | — 


8 1 have Mowed the Fel 6 
A ments, dura mater, and moſt other 
membranes, to be poſſeſſed of no more than 
a very inconſiderable degree of fenkbility 
in. a ſound ſtare, and bave already ſaid e. 
nough, to ſhew that the cornea and marrow 
are not inſenfible, and that the Kidneys are | 
much leſs ſo than M. de Haller has alledged; | 
the only poitts, of any conſequence, with e. 
gard to the ſenſibility of the parts of animak, g 
which remairi to be diſtuſſed, axe 1. Who - 
ther thofe parts, which Have little or no feel- 
ingin aſoundtare, may not fometimes actuire 4 
'A og: ty bar: age when they 2 
12 131 * 417 "are 4 
Gee <=. 
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are diſeaſed. 2. Whether; from the alledged 
total inſenſibility of the tendons, ligaments 
and membranes, or the inviſibility of their 
nerves, we can reaſonably conclude, that 
they have really no nervous laments. be- 
towed upon them. 

I. Wirn regurd.to the firſt of theſe, I | 
had obſerved, that thoſe parts, which are 
by all allowed to be ſenſible, acquire a a 
more acute feeling when they are inflamed ; 
that the parotids, tonſils, lymphatic [> 
thoſe of the Mamme and others, h 
haye no acure. feeling an a natural | ſtare, arid 
are often much ſwelled without giving any 
; oncalineſs, become very ſenſible when they 
are inflamed, and occaſ ion ſevere ootin 


pains. : From " analogy, | therefore, one 
would be apt to conclude, that | the, tendons, 
ligaments and membranes may, in a diſeaſed 


| ſtate, acquire | ſometimes a conſiderable 9 
greg of feeling. But zs 2 direct proof of 
this, I have, ſhewn that in wounds 2nd of. 
.cei the. tela clue, becomes often very 

addi ble; that i in 1, morbid. caſes the dura .ma- 
ter, cartilages, lgaments and. membranes, 
when 


oO Sn foe apiiom leis witoo wat Wi 


en; finee M. de Haller allows iis little, 


ps 
= 
5 
/ br 
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when laid bare, often granulate, and are 

{enſible of every acrid ſubſtance applied to 

them; that tho“ the bones be inſenſible in 


a ſound ſtate, yet after fractures, or when : 
they exfoliate, there ariſes from them a foft 


fleſhy ſubſtance, which is at firſt remark - 


ably ſenſible, but gradually loſes its ſecling 
as it grows harder, till, at laſt, it VeLOWEs Es 
an inſenſible callus or bone 7 een e 
1 have ſhewn that the ten don 6 650 
biceps muſcle of the arm, afrer being wound- 
ed in blood-lerting, has not only been in- 
flamed, but found fwelled to ten times its 
natural fe; ; and that thoſe” fymptoms; 
which have been aſcribed to a Wound of 
the tendon of this muſcle, are never ob» 
ſerved after bleeding at the cephalic or ju · 5 
gular veine, although in the laſt caſe forte 
mall neryes are frequently wounded Ts. 


533 e : 5 


althoꝰ the granulation in fractures and exfoliations be 
ſuppoſed with M. du Hamtl to ariſe from. the 55 N 


LITTS 
1274 
11 


this membrane as to the bones themlelves.. | 
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be Gretliog: and een on 
the joints, and the calcarious matter col; 
lected within their capſule, by frequent at. 


tacks of the gout, ſhow, that this diſeaſe 
has its ſeat not in the ſubcutaneous nerves, 


but in the tendons and ligaments of the 


articulations. The pain and ſwelling in 


conſequence of a ſprain of the wriſt or ancle 


cannot reaſonably be aſcribed to the over» 
{tretching, of the ſubcutaneous, nerves : : "the 


weakneſs of the joint for many weeks or 
even months, and the pain occaſioned by 


moving it, clearly ſhew the, bgaments a 1 


' The great inereaſe of pain, ,occaſioned by 


the leaſt motion of Joints affected with the 


„ 4 


rheumatiſm. proves that this, diſeaſe bas al: 


ſo its ſeat in the e and er 


* baude (i! Nan! in 29 x56 Y 4B; hich 


firm . de Baller's doArine of the inſenſibility of the 


tendons and Perioſeuu, yet be acknowledges, t that in 


| certain caſes. tendons | are affefted with” violent 


4 Jai; remarque. les plus fortes, et let plus in- 


> 


15 Bre bie douleon dans les tendons 8 by 
08 potrefaction o fuppures.” ” Vid. Meeren A 


. 9 "tom. - bh 7. 1 143. AIRF, 
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which laſt can in ſome caſes be 8 to 
be conſiderably ſwelled. Laſtly, I have ob · 
ſer ved, that the dura and pia mater have 
been found inflamed and mortified in pa- 
tients, who have died of a phrenitis, and 


that the headach in the beginning of fevers, _ 
has not commonly its ſeat in the teguments 


of the ſkull, but in the dura or r the 


pia mater. 

Ix anſwer to theſe, mig ſeveral 3 ar · 
guments to prove that thoſe parts, which 
in a ſound ſtate have very little feeling, 
may be rendered very ſenſible by diſeaſes, 


MM. de Haller is pleaſed to ſay, that my ob- 


ſer vations are vague and without preci- 


fion (a). That to a tendon found. inſenſi» 
dle, I ought to oppoſe a, tendon which felt 
the ſtroke of the lancet, and: to a dura mater 
burnt without pain, an inſtance of convul⸗- 
ſions occaſioned by burning that membrane. 2590 


But is not this reaſoning plaibly evaſive? 
For, ſince 1 do not alledge that the rendons 


or ra rw ſans sf are. «poi, 


of 


(a) Mewairg for e paris ger enen ir. . 


p. 105. 106. 
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ab; any other than a very obtuſe ſentation, 


ble; by MM. de Haller, are ſometimes ſo 
changed by diſeaſes, as ee wth 
+ RB painful feeling. Py 


3 — a patient, in whom the pleura, 
woas found mortified after death, although he 


sinn his, Thorax . Inſtead. of criticiſing on 
mus caſe, which i is not related with ſufficient | 
> - . preciſion to draw any certain concluſion from 


of the ſenſibility of the plaura in à man of 
21 years, upon whom Dr: Miualeton, Phyſi 
3 90k «New-York, we, the. n 


— 
ers 


p. 6. & tom. 14 p. 427. 
| degree of the diſeaſe, and the conſtitution-of the patient, 


altho? wb ined anpn a? 


- (of Seat. 5 ' 


all that is incumbent on. me, is, 10 prove, 
that thoſe and other parts reckoned inſenſi- 


. de Haller has cited Ec N Vari, an 


had never had any, more than an, obtuſe pain 


it, + I ſhall oppoſe to it the following proof, 


of 


1 partics ſenſible, ar. tom. ir. ir, 
+ Phyſicians are not ignorant, that ern to d 


inſtammations are attended with very different degrees 
of pain; and that, after death, ſmall mortifications are 


ſometi nes obſerved, . even in the Roctech and inteſtine, 


2% ME + 


of 22 ; ; 22g 


of ni The Doctor, set 


of this patient's caſe, which he was pleaſed to 
tranſmit to me, has the following paragraph. 
« Having diſſected down to the pleura, the 
« muſcular fibres were thruſt aſide with 
« the handle of the ſcalpel, till it was ex 

« poſed, for about one half inch in'length'; _ * 
« jt ſeemed of a pale whitiſh" colour, and 


« ſounded ſomewhat like a drum; the edge of 


the knife being now moved very cautiouſly | 
and lightly along the expoſed pleura, we 


« obſerved that the patient changed the ſtile 3 


&« of his complaining, and cried out with 


„ ſome yehemence that the pain now went 3 


« to his heart, I immediately recollected 


„ the diſpute between Dr Haller and Dr 
Mmpit relating to the ſenſibility or inſenſi- 


« bility of membranes, and, before the'plen- 


era was yet penetrated, I aſked him if the 1] 
cutting now gave him more pain than 


before; he anſwered very readily in his 5 


way, Oh yes, it ſome e to my ve 8 
* ry heart“. ö | 


Tu pleura Hey to have been a | 


more ſenſible in this patient, than it is ever 


* J n 9 
by "HF" n 3 3 
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'in 8 nd, and altho' it did not ap- "I 

| pear red, yet from the collection of pus in 

the thorax, it could nat fail to Ds 

and probably, in ſome degree, inflamed. | 

I have formerly mentioned the bad con · | 
He eee obſerved by my worthy collegue 
Dr Monro ſenr. after piercing the capſular 
ligament of the knee joint, to let out a wa- 
tery fluid which had been collected there; 
and have now to add, that the . 
Dr Reimarus has lately given a particular ac- 
count of three patients, in whom the piercing 
or wounding of this ligament was followed, 
after ſome days, with violent pain, ſwelling 
and fever . My learned friend Dr Simſon 

long before, not only obſerved the ſame ſymp» 
toms, in a patient whoſe caſe he deſcribes, 
but tells us that the moſt acute pain was 
felt, when the diſtended capſula of the knee 
joint was cutÞ. Nay even the caſe mention - 
ed by Mr Warner is a proof, that the liga- 
, the joints are not e in a 
mor bid 

* Diſſert.. de tumore ngamentorum circa e, 
2. x5- K 16, 1 1 

. Edinburgh Medical Eſſays, vol. iv, art. 20. 
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morbid ſtate; for tho” the patient had a per- 
fect recovery in about 12 weeks, yet he was 
much pained, not only for ſeveral hours after 
the operation, bur alſo at other times. 

Bor to thefe, and indeed every other in 
ſtance” that can be produced, of pain oc- 
caſioned by cutting thoſe parts, Which M. 
de Haller reckons infenfible, he has found 
a ready anſwer, by affirming, that in ſuch 
_ caſes, the pain is not owing to thoſe parts 
themſelves, but to ſome fall nerves paſſing 
along their furface T7. And particularly 
he aſcribes the ſenſibility of the cellular 
membrane below the ſkin, in an inflamed 
ſtate, to ſome ſmall ner vous branches paf- 
fing through it, or to the interior lamellæ of 
the true ſkin, which have been miſtaken 


for the rela cellulaſa. But this laſt obſer va - 


tion can no ways account for the pain in 
thoſe uleers that are deeper than the ſkin; 
and if thy! firſt were true, every part of the - 
7777 02 OOO: 
Vid. Philoſophical tranſaQions, vol. xlix. p- 457, 
compared with memoires * les n e e Fe 
tom. iv. p. 59. 188 
t Memeires ſur les parties, tom. iv, *. 105 & 106. 
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inflamed cellular membrane ought to be 


branches of the nerves traverſe it; whereas 
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touched the pleura gently, with the point 


inſenſible, except thoſe places where the 


every point of a ſuppurated wound in the 
cellular ſubſtance is acutely ſenſible, as Sur- 
geons daily obſerve. But further, whence 
comes the ſerſibinty of that ſoft granulated 
ſubſtance, which ſometimes ariſes from the 
ſurface of the bones, cartilages and mem- 
branes ? It cannot be ſo much as pretended, 
that there are any branches of ner ves run · 
ning along the ſurface of this N gene. 
rated ſubſtance. 


Altho' undoubtedly, the pain- enden | 


| by wounding thoſe parts which are reckon- 
ed inſenſible by M. de Haller, may ſometimes 


be owing partly or chiefly, to ſome ſmall 
nervous filaments running along their ſur- 
face, but not belonging to them; yet to aſſert | 


that this is always the caſe, ſeems to be a mere 
ſubterfuge, and is a ſtrong indication of the 
- weakneſs of that cauſe, for whoſe ſupport 


ſuch an argument is neceſſary. If the pain 
which Dr Middleton's patient felt, when, he 


of 
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of his knife, was owing to ſome nerve 
running along its ſurface, why was not as 
great a pain felt in cutting the ſkin, ela | 
celluloſa and intercoſtal muſcles, which could 


not well be done, without wounding ſeveral 


{mall nerves ? The Doctor's particular atten- 
tion, in making this experiment, renders it 
probable that any conſiderable nerves running 
along the ſurface of the pleura, would not have 
eſcaped his notice; and if there had been but 
one branch, it was ſcarce to be expected, 
he would have hit upon it, not only when 
be firſt gently touched the pleara, but alſo 
afterwards, when he cut it. Thoſe patients 


mentioned by Dr Reimarus, who ſuffered ſo 
much after piercing the capſular ligament of 


the knee joint, felt but little when the wound 
was made, nor did. the violent pain come on 
for ſeveral days“. This, however, could 


not have been the caſe, if their bad ſymp- 


toms had been owing. to the cutting or 
wounding ſome ſmall branches of nerves. 


3 n, the . was felt through the whole 


_ ® Diſfert, de tumo ngamsat. p · 15. K 16. 
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ligament of the j joint, and not chiefly or 


; ſolely in the wounded. part, which, however, 
muſt have deppeneſ, had it eee from. | 


the nerves. 
| ſhall only add, 8 "hf It. appears mn: 

certain obſervations, | that the membranes, 

tendons, and ligaments are liable to inflamma- 


tion, it will likewiſe follow that they are 


\ 


in ſuch a ſituation ſenſible. Phyſicians and 
Surgeons know that the ſeyeral parts of the 


body acquire a more acute feeling by inflam- 


mation; that the more ſenſible any part is, 
the more apt it is to be inflamed by irtita- 
tion, and that ſuch Calli as are quite inſen- 
ſible are alſo incapable of inflammation. In- 
dced, to.afſertthat any part may be inflamed, 
and yet remain altogether inſenſible, is a 
paradox that will hardly go down with any 
one, who ** been much ee in prac» 
tice. 

Bor it wil Ril be objected to parte? has 4 


a e ed can we ſuppoſe thoſe parts 


to be endawed, in any ſtate, with any de- 


degree of . which are deſtitute of 


«4; nerves, 
1 Diſſrt. de 80 8 5. 17. e 
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nerves, and which numberleſs experiments 5 


on living animals have ſnewn to be inſenſible?* 
In anſwer to which, it is proper to obſerve, that 


M. de Haller's experiments do not demon ; 
ſtrate either the tendons, ligaments or mem- 
branes to be altogether inſenſible, any more 
than the liver, ſpleen, kidneys and ureters; 
for when theſe laſt parts were pricked or cut, 
the animals ſhewed no ſigns of pain T. If 
therefore we know, from undoubted obſerva- 
tions on men, that the ureters, k idneys, Sr. 
are not deſtitute of feeling, it will follow that 
the tendons, ligaments and other parts rec- 
koned wholly inſenſibleby M. de Haller, may, 
not withſtanding his experiments, be alſo en - 
dowed with ſome ſmall degree of feeling, and 
conſequently may, like other parts of the 
body, acquire a greater ſenſibility, when 
they come to be in an inflamed ſtate. © 
lx, indeed, it could be proved that the 
tendons, ligaments and membranes are real- 
”" nme, wk Wenge M. de Haller's con- 
. - +elofion | 


* ee nal en ry | 
+ AR. Gotting. tom. 2. p. 131 eee ee, fe d 


. bles, * e 


e aft 
Aae would certainly follow, viz. that in | 
no caſe could they become the ſeat of painful 
diſeaſes. - But this leads me to the ſecond 
point, which I propoſed to conſider, viz. 
whether, from the alledged inſenſibility of 
any part, or the inviſibility of its nerves, 
we can juſtly conchude that it has none. 
II. M. de Haller is of opinion that the ten · 
dons, ligaments, cartilages and membranes, 
haveno nerves. Firſt, Becauſe if they were 
furniſhed with nerves they could not be in- 
ſenſible ; and 24h "becauſe anatomiſts have 
not been able to trace their nerves, either 
with the diſſecting knife, or to in them 
by the help of the microſcope *®. 

(14) With regard to the firſt 4 theſe-s ar 
guments, we have already ſhewn that 
 M. de Hallers experiments only prove the 
parts in queſtion to be deſtitute of any 
painful feeling, but not that they are al- 
together inſenſible; and it is moſt certain 
that a part may be furniſhed with nerves, 
and yet have little or no ſenſibility, The 
quick ok 1 that ſoft vaſcular ſubſtance, 
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not . — that pg parts, which were 
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which- active from bones after exfoliation, 


and alſo from cartilages, is a convineing 
proof, that theſe parts, tho“ in a natural 


ſtate the moſt inſenſible of any in the 


whole body, are not deititute of nerves : 
And it ought always to be remembered, 


that altho the ſenſibility of the ſeveral 
parts proceeds from their nerves alone, yet, 
in certain parts, theſe nerves may be ſo com- 


preſſed or otherwiſe changed, as either to 


feel very obtuſely, or perhaps not at all. 
(2.) We cannot conclude with certainty, 


that -a part has no nerves beſtowed on it 


becauſe they are inviſible; for there are 
many veſſels in the human body, whoſe 


exiſtence we muſt acknowledge, tho theß 


be roo ſmall to be diſcovered by our ſenſes; 
and it will hardly be doubted, that the 
ſmaller inſects are furniſhed with muſcular 
fibres, whereby they perform their various 


motions, | altho* theſe inſtruments ate too 
minute to be diſcovered even by 18 8 


of the microſcope. 
With regard to the tendons, fines it can- 


* 


— 


2238 N Sayfbilny. 
truly muſcular in a Fetus, become in an 
advanced age tendinous, we muſt conclude, 
that the tendons, as well as the muſcles, are 
furniſhed: with nerves, altho' the nerves of 
the former may be ſo compreſſed by their 
hard compacted ſubſtance, as in a great 
meaſure to be deprived of their ſenſibility. 
The inflammation and pain conſequent up- 
on opening the capſule of the joints is a 
proof that theſe. parts have alſo nerves be · 
ſtowed upon them: And granting that no 
nerves could be demonſtrated to terminate 
oh in the pleura and dura mater, as M. de Haller 
alledges, which, however, is doubtful, ſince 
the accurate Winſlow deſcribes them; yet 
the ijaflammations with which thoſe mem- 
branes are often affected, and that ſenſible 
granulated ſubſtance which ſometimes aviſes 
from them, are a ſuſſicient ape that Wy 
are not without neryes. » 

Altho' anatomiſts are unable to . 
ſtrate the nerves of the marrow and che 
cornea, or conjunctive covering it, yet their 
ſenſibility is a proof that they are furniſhed 

with nervous laments. M. de Haller, who 
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ſuppoſes the en add eb 
the epidermis, or of the nature of the nails, 


aſcribes the pain felt upon touching the 


fore part of the eye, to ſome ſmall nerves 
that run between the conjunctive and cor- 
xea (a). But not to mention, that the 
vaſcular ſtructure of theſe membranes/ſhew 
them to be eſſentially different from either 
the cuticle “ or the nails, I may venture to 
affirm, that no anatomiſt has yet diſcovered 
any branches of nerves running between 
the conjunctive and cornea; where, indeed, 


they could be of no ùſe; but, if they hap- : 


pened to paſs oppoſite to the pupil, would 
diſturb the diſtin&'viſioh"f objects. The 
exiſtence, however; of ſuch nerves, al- 
tho' it were granted, would by no means 
account for the conjunctive being affected by 
the gen touch, and by fimuli which 


|  raife 


() Memoires for hs partie ſenſ bles bee. tom. 1. 
p. 59. and 108. 


We Shire ths ref} c by the conjunftive, it | 


is not eaſy to conceive how 33 
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| the body. 
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raiſe no pain in nn PROS becauſe 
it is the extremities of the | nerves that feel 


moſt acutely, and not their ſides which are 
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defended by the coats which ſurround: their 
medullary ſubſtance. Further, if the pain 
occaſioned by touching the eye, were ow- 
ing; not to the conjunctive which covers it, 
bot to the nerves running between it and 
the cornea, how ſhould. it happen, that the 
llighteſt touch gives it ſenſible pain, where · 
28, when the eye lids are ſhut, a conſider - 
able preſſure on the forepart of the ee gives 
little or no uneaſineſ ??: 
- Laſtly, ſince the ſmall arteries are Aw 
ES ed by M. de \Hdller to have nerves (a), 
which indeed their muſcular ſtructure ſup- 
poſes, it will follow that the tendons, li 
gaments and membranes cannot be altoge- 
ther deſtitute of nerves; for thoſe parts are, 
in a great meaſure, a contexture of veſſels 
that carry either red blood or finer fluids; - 
and no anatomiſt, however ſubtile, can be 
certain, that the inviſible neryous filaments, 
| 2 . entering 


"© Memoirs for hs partie ea 2 &. tom. iv. 
: p. 75 | N ! | 
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en choſe parts along with their-arte- - 
ties or veins, may not be partly beſtow ed 


on. that portion of their ſubſtance which 


is not vaſcular. But bee this as it will, f 


the tendons; ligaments and membranes eon · 
$(t partly of veſſels that are endowed wit h 
nerves, and are not altogether inſenſible, 
they may certainly, when inflamed, acquire 

greater degree 0 en Ki | 


n 
f Irritability. 
Avine formerty ſhe wn that we have no 7 
reaſon to doubt of the irritability of 


the ſmall arteries and ſeveral other parts, al- 
tho“ M. de Halles experiments do not diſ- 


cover any fuch power in them, 1 ſhall, 


paſſing by ſome points of ſeſs moment, pro- 
ceed to inquire particularly, whether the 
power. of contraction obſervable_ in ſuch 


: hens as are irrirated e upon the 
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or Whether it may not be a property of 
that glutinous matter which! partly compo- 
ſes the muſcular fibres. | | 
Ix an effay on the vital and — in vo- 
luntary motions of animals, publiſhed in 
1751, Jendeavaured to prove that the mo- 


tions excited in the muſcles by irritation, 


are owing to a diſagreeable feeling in them 
or their nerves; but M. de Haller, after ha- 
ving made a variety of experiments on h- 

ving animals, concludes, that irritability is 
an innate property of the muſcular fibres, 


or rather of their glutinous ſubſtance, and 


denies that it depends on the nerves, or has 
any connection with ſenſibility“ . 1. Be- 
cauſe the moſt ſenſible parts, ſach as the ſlein 
. Becauſe 
the irritability of the muſcles is not obſer- 


ved to be in proportion to their ſenſibi- 


ty; and, 3. Becauſe parts deſtitute | 


we One u e ft After giving 4 


particular 


7 u. ad. Contapovet 2. Pübilbel in 1755 


+ AR. Gotting. vol. 2. p. 134. 
e ED nt v. 12% 


ER and laſtly, I have ſhewn- that 


without e e to e from 
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particular. anſwer» to each of theſe argu- 


ments +, endeavoured: to ſhew; by many _ | * 
examples, that the irritability of the muſeles 
or muſcular organs is always increaſed. 
when, from any cauſe, their ſenſibility 2 5 
rendered greater that in: different ages, 
the irritability of the [muſcles bears, ſome © 
proportion to their ſenſibility that WH¹ſen 

the ſtomach is diſordered, the heart is often 
rendered more irritable, merely from ſym- 
pathy, and in a nepbritis the ſtomach be- 
comes ſo ſenſible that it can: ſcarcely | bear 

any ſtimulus. I have proved, by various in- 
ſtances, that the. irritability. of the muſcles is 
leſſened; or even deſtroyed-by cold and by | 
opium, which alſo- leſſen or deſtroy ſenſibiÞ-— - 
lity. I have mentioned ſome deciſive expe- ; 
riments on dying animals, which demon- 
ſtrate the connection between ſenſibility ane 


he phænomena of many of the in voluntary 


3 in men, are not to be accounted for, 


feeling... a 8 
x 2 "Now. 


Vn. 3 Eſſays, edit. 1. p. 181188. 


+ Vid eee, I. Ps 1 


Now, in what manner has M. de Haller 
e this chain of argument, which 1 
had brought to prove the connection be- 
tween irritability and fenſibility. He tells 
7, us, that the ner ves, although the moſt ſenſi· 
ble parts of the body, are not irritable, and 
that ſenfibility is as the number and bareneſi 
of the nerves, while irritability is as the 
number of muſcular fibres expoſed to the ir- 
ritating cauſe, and therefore theſe two powers 
are in no proportion to each other. He 
obſer ves, that inſects, which have neither 
a brain nor nerves, are nevertheleſs 
endowed with irritability. He mentions 
a few detached pbænomena, ſome of 
which may at firſt view ſeem to make for 
1 bim, while others are no ways applicable to 
due point in queſtion; and-infilts, as he had 
formerly done, that fince the muſcles con- 
tinue to be irrirable for ſomerime after their 
nerves are tied or cut, this property certain · 
ly ſubſiſts after the power of the nerves 
is altogether deſtroyed, and therefore can 
Pe have no dependence on ſenſibility. {ad 
As 
by Vid Memoites fur ter parties fenſibles et malle 5 
- p- wa 493. & | Pe 119424 
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any conſequenee, which M. de Haller has 


brought againſt. the connection, which 1 


have endeavoured to prove between irrita- 
bility and ſenſibility; 1 ſhall begin with | 
conſidering it particularly; and if I ſhall be 


able to make it evident by the plaineſt facts, 


and the faireſt analogy, that the motions of 
muſcles, whoſe ner ves are cut, neither ſhew 25 
that irritability is independent of the nerves, 
nor even that it has no connection with ſen» 
fbiliry, I ſhall find little diffculty in refu- 
ting every thing elſe that my learned adver- 
fary has advanced, either in favour of his 
own ſyſtem, or in oppoſition to mine. * 


1. Emetics produce convulſi ve contraction 
of the ſtomach, not by irritating its muſcular 
fibres, but by affecting its nerves with a diſa - 


greeable ſenſation. The ſemen does not excite 


the acceleratores urine into alternate motions 


by acting on their fibres, but by ſtimulating -- by 


the nerves of the aretbra. The ſame is 
true of the natural fimali which act on the 
inteſtines, heart, and other muſcular organs; 
nor can one inſtance de produced, in the 


* 3 | baman 3 
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a boy, of any vital or ct 
motion, that is owing to an irritation of the 
= - _ muſcular fibres of the organ itſelf. If then, 
| ina natural ſtate, every inſtance of the mo- 
| tion of muſcles from irritation, is owing to 
1-88 | a fimulus aQting on their nerves, and not on 
their fibres, i is it not reafonable to conclude, 
that the conttactile power or irritability of 
the muſcles depends upon their nerves, and 
is connected with ſenfibility ? But to this 
concluſion it will be odjected, chat, in 
| many animals, the muſcles continue to 
W451 preſerve their power of motion for à conf 
bead time after their ner ves are tied ot 
at.. ee 
Alͤtcſter ſeparating one of the thighs of a frog 
..___ from its body, the muſcles, when laid bare 
©, © and irritated, are not brought into any ſtrong 
©. contraQtion ; ; but their fibres, or ſometime: 
| | only a few of them, are agitated with a weak 
EE. <4. 7 tremulous motion. But when the extremi- 
ty of the crural nerve, where it was cut, 
> is irritated, the muſcles of the thigh and leg 
are ſtrongly conyulſed ; and after this part 
OE News! been rendered inſenſible by 
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repeated irritations, and loſt its Shoes over 


| the muſcles, if it be pricked a little below, 


the member is convulſed as before: And 
in this manner, by proceeding gradually 
downwards with the irritatiom of the nerve, 
convulſive motions of the muſeles were re- 
newed and: continued for above a quarter of 
an hour by Dr Order of Coppenhagen 
AGREEABLY: to this; when the Phrenic 
nerve, in a dog, is compreſſed or cut, and 


pricked below this, the diaphragm is con- 
tracted in the ſame manner, as if the com- 


munication of its nerve with the brain had 


not been interrupted; and by deſcending 


downwards with the irritation; the motion 
of the diaphragm may be e con- N 
tinued for ſome time T. 255 
Do not theſe experiments elearly prove, 
that the nerves, after being ſeparated from 


tdhe brain and ſpiual marrow, retain their W N 
power over the muſcles : And if, after de- 


OW by WIL uno, the fupe. _ 


e r e tuft, 6e lh 2 61. 1 
1 Memaires far in purtics ſenſible, toms. 3. exp. _* 
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rior part of any nerve; the . which 4 
it belongs, can be ſtill con vulſed by pro · 
ceeding downwards with the irritation; til} 


we arrive at the muſcle itſelf, upon whoſe 


ñbres a fimulus has much leſs effect, than it 


had on any part of the nerve; does it not 


clearly follow, that the irritability of the 


muſcles depends on their nerves, that when 
the fibres of any muſcle are ſtimulated, the 


contraction which follows, does not pro- 
ceed from any active power, or innate pro- 
perty in theſe fibres themſelves, but from 


the irritation of the ſmall nervous filaments 


which terminate in them; and that a fi- 


mulus applied to a muſcle after its ſeparation 
from the body produces only a very fee ble 


contraction, while an irritation. of its nerve 


occaſious ſtrong convulſions, becauſe in the 
former caſe its ner ves do not ſuffer ſo much 
as in the latter, nor are ſo many of them 


expoſed to the ſtimulating cauſe? 


Ix greater motions were excited in the 
muſcles by an irritation of their fibres, 
than of the nerves going to them, or if the 
e fibres ee to be affected by 


af — _ 


gun food, their nerves bad loſt their 
power altogether, it might fairly be conclu - 
ded, that their irritability was in a great 
meaſure independent of the ner ves, and owW - 
ing to the fibres themſelves ; but we ſee that 
the contrary of all. this is true “: And indeed, 
whatever deprives the nerves wholly of their 
powers, -renders- the muſcles, at the ſame 
time, altogether incapable of motion. Thus, 
tho' frogs live and can move their limbs and 
body for ſeveral hours after their head is 
cut off, yet in leſs than an hour, after injec  * 
ting a ſolution of opium in water into the 
ſtomach and inteſtines of theſe animals, 
their muſcles are neither convulſed by the 
ſtrongeſt flimuli applied to their fibres or 
nerves, nor- even by att irritation of he 
ſpinal marrow-F. . | | 
Tas plaineſt fats, 3 prove that 
the rien of the ele depends on 
ttheie 
* 1 have dbwedde frogs, to whom Thad given ie, | 
that a probe puſhed into the ſpinal marrow produced 
* fecble contraction of the ſore · legs, after pricking 
e ee ee en mo- 
tion. 
Þ Fay on the. vital morlws, f re. (EG 
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their nerves, and that the nerves preſe 
their power over the muſcles, for 4 
fiderable time after they are ſeparated fo 
the brain or ſpinal marrow; and it is real 
matter of wonder, that theſe points ſhoule 
have ever admitted of diſpute, after the 
numerous experiments that have been lately 
made to diſeover the nature and ſource of 

chat e which puts the muſeles in mo- 


* . f 5 . Tun 


* . Aan, les muſcles par par 

. Firritation des nerfi, # reſt pas neceſſaire, gue 

t comerfait conſerve /a continuitt avec le cerveati, ui a. 

ec vec la moille de Pepine. Car {irritation dun nerf 
te entierement ſeipart de la moille de !'epine ou du cer- 
« geau, produit les mimes contrattions dans le muſcle, gut 
(4e celle din nerf, dont ia continuitt avec ces parties eſt 

6 : conſerote- oor peer fur * nature irritable. tom. 

1 237. & 238. oP 

„ Ces experiences confirmint, &e " n! lab 

; e plus haut, (p. 238.) Qu on comprime qu on lie, qu on 

| « coupe de nerf dun mnuſele, & gut an intercepte tour le 

ec commerce, qu'il avoit avec le cerveau : qu'on invite 

% ce nerf, pourvu qu'il. ſoit encore frais C humide, cetin 
& ritations produirent dun lex muſeles auquel ce. nerf 

. abautit les memes m1, gi Tet aurvient pro- 
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Tus merves are not to be conſidered 


nd as the excretory ducts of the brain 


and ſpinal marrow, but as real continuations 
or e ee nnn 


W fait; . continiiit avec le cerbtau died entiere, 
«Ge theoreme ayant erb protys pour ler nern, qui thei 


that the motions of thoſe muſcles, which” he wle 
aſter he had cut their nerves, were performed w 

the aſſiſtance of theſe nerves (a)? And that fa 829 

have been ſo blinded as not to ſee, that irritability, 

or the ſecond force which he aſcribes to the muſcles, 

is owing to the ſmall nerves which terminate in them, 


M. de Haller allows, that the more violent motions 
of the muſcles are produced by irritating their nerves, 


1 and that opium which deſtroys ſenſibility deprives the 
. nerves of this power (6). l it not, then, highly pro- 
» bable that the weaker convulſions of the muſcles excited 
1 
5 


by an irritation of their fibres, which are of a ſimilar 


rn - vatore with thoſe e eee are alſo 


1 . , 
a * 


— (a) ON AE ERR — en an 55 
by (b) Ibid, p. 237» & 46. (e) Ibid. P. 286. & 2% 


% 


£44551 ov winch 


« ſent A volante, A heart . . 
* Ibid. p- 2, & 246 4 #44 F 
Could any one have imagined has M. & Halkr, af- 


ter the above eee would have concluded *' 


and which, like their larger branches, preſerve their 
power for a conſiderable time after they are cut or tied? 


* 


> which are endowed with certain powers 


that they retain in a great meaſure, even 
after being divided from their origin: And 
if the ſeveral parts «of a potypus preſerve a 
power of motion and life ; and become ca- 
pable of forming new animals after they are 
divided, why may not the medulla oblongata, 
ſpinal marrdw and nerves of the larger ani. 
mals, retain their powers, in a leſſer degree, 
for a mort time after they are ſeparated 
W each other? 


2. Having made it falfiviently enden 
that irritabiity depends on the nerves, we 
come next to conſider Whether the motions 
excited by .ftimuli in thoſe muſcles whoſe 
nerves are tied or cut, be a propf that irri- | 
Trabllity has no connection with ſenſibility “. 
Ap here it is obvious to obſcrve, that, W' 
| if Ga motions occaſioned by itri- 
'rating 


Ae by ul) proceed from the power of 
"thoſe ſmall inviſible nervous filaments with Which 


they are furniſhed, and not from any power or property 
2 "i Ge muſcular Gbres independent of their nee, 
(«). Vid. Eſſay on vital motions, Ct. p. 372, Cc 
Wil. memoires ſur len parties ſenſibles, 8c. tom iy. p. 119, 
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tating the medullary part of the brain, or 


the medulla oblongata in dying animals, are 
allowed to be a proof of their ſenſibility; 


and the like motions excited by-ſtimulating 


the medulla ſpinalis, after the head is cut off, 
ſhew that it ſtill continues to feel“; it will 
neceſſarily follow, that the eonvulſions pro- 


duced in the muſcles by irritating their 


nerves after they are cut, or below the li- 
geturg aſtex-they are tied, are equally ſtrong 
1 indications 


* 13 the dpi e excited in the mul- 


cles by irritating the mia oblongata or ſpinalis are. 


owing, not to the mechanical propulſion of any fluid 
through the nerves proceeding from them, but to the 
ſenſibility of thoſe parts, can Icarce be doubted, ſince 


the convulſions occaſioned by irritating and breaking 


down the brain in a dog to whom Dr Naan Boerhaave 
had given fix grains of piu were a hundred times lefs 
than thoſe which he had been in uſe to obſerve in other 


dogs who had got nothing to lull their ſenſes (a). -- 


ther, the effeds produced by irritating the medulla ob> 
longata or ſpinalis are vaſtly greater than could he 
expected from ſuch a cauſe ; thus not only a final] irt= 
tation with the point of a needle, but acrid ſubſtances, 


which do not act by mechanical impulſe, fo affect thoſkk oy 


parth, wat wo e 


nw of Trial. 


6 Waben of ſenſibility in theſe nerves. 
Nay, M. de Haller himſelf . has expressly 
told us, however unfavourable it may be to 


his ſyſtem; that after cutting the ſpinal mar- 
row of frogs in two, their hind · legs conti- 
nued to be ſenſible, and the animals felt the 
irritation of their ner ves. See Memoires ſur la 
nature ſenſible, &c. tom. 1. exp. 201. & 202. 
Bor further, unleſs choſe motions pro- 
duced by irritation, were owing to a diſa- 


greeable ſenſation excited in the muſcles or 
their nerves, how comes. it chat the muſcles 


of a frog's legs and thighs, which are not 


ſenſibly moved hy prickiog its feet or toes 
immediately upon decollation, ſnould, in ten 


or fifteen minutes after this, be brought in- 


to motion by touching thoſe parts with ones 


finger, and be firongly convulſed by eur- 
ting them with 'a pen-knife? In this caſe, 
does not«the greater pain occaſioned by cut · 
ting off the head, render the irritation of 
tze feet ineffectual, at firſt, to produce any 
motion in the muſcles of the legs and thighs? 

and are not theſe parts moved, afterwards, 
b A _— weaker fo becauſe * Pan 
of 


of — { 1 233 


of Jevollatiel is 6 dntrh diate; as not n 


prevent the animal from feeling when its toes 


are touched ?: This experiment, - which 1 


have repeated ſeveral times, is related more 


fully in the firſts edition of the: preceeding 
obſervations; and as EL leoked upon it to be- 
a deciſive proef of the conneQion between 
ſenfibilirp and irritability,” I-defired that the 
learned. M. de Haller, or any of his diſciples, - 


would favour me with ſome probable expli- 
cation of it upon their principles,” - But as 


my learned adverſary, in his-anſwer, has not | 


taken the ſmalleſt notice of this experiment: 


nor attempted, in any manner, to remove 


its force, I muſt be allowed to think: it now 


an unanſwerable proof, that the motions 
produced by irritation Lepend 58 * > 


ſenſibility of the parts. 5 
Ir is obſer vable, chat an irritapi 


TY 


produces the molt violent moti 


muſcles; and when they are, bein 
ſtretched, rendered more ſuſceptible of pain, 
ſtill greater convulſions-are occaſioned by 
en them: The irritation of the muſs. 
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cular fibres, which are leſs ſenfible than the 
ner ves, excites only a weaker contraction; 
and ſtimuli applied to the tendons, which 
are in a natural ſtate deſlitute of any pain« 
ful feeling, produce no motion at all, althe* 
theſe tendons be really a continuation of 
the muſcular, fibres. Theſe phenomena 
will not be eaſily explained, except upon 
the ſuppoſition, that the motions excited by 
irritation are owing to an uneaſy feeling. 
Bor this will appear ſtill more evident, 
if we conſider that thoſe motions, which 
are occaſioned by ſtimuli, acting, not on the 
organs moved, but on diſtant parts, cannot 
poſſibly be owing to any change made on 
the glutinous matter of the muſcles, but 
proceed from that ſympathy, which pre ails 
in the nervous ſyſtem and muſt be aſcribed 
0 un uneaſy ſenſation in the part irritated, 


k - 
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ſince all conſent ſuppoſes feeling, and is in- 


deed inexplicable upon any other principle. 
Tuus the contraction of the pupil from 
ligbt affecting the retina; the convulſive 
motions of the ſtomach and diaphragm, 
which tene an infammatl ion of the kidneys, 

or 
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or are occaſioned by a ſtone irritating the 
ureters; the accelerated motion or palpita+ - 
tion of the heart from a diſorder in the 4 
ſtomach ; the convulſion of the diaphragam 
from an irritation- of the noſe, and its con- 
tinued contraction when the eme n. 
or bladder are ſtimul atem. 
Tusk, and. * 
which : might be mentioned, are all owing 
to an uneaſy feeling in the parts irritated, 
whence certain organs, with which they 
have a particular ſympathy, by means off 
the neryes,/ are either excited into convul- 
ſive contractions, or rendered ſo irritable, _ 
as to be much more eaſily affected by fimult, 
than uſual. If then, motions occaſioned by 
the irritation of a diſtant part, proceed 
from feeling, it will appear no leſs probable 
that thoſe contractions, which are excited 
in any muſcular organ by irritating its fibres 
'of neryes, are owing enen 
the timulus, Ns 4 
Ir. is obſervable, chat all — mo- ' 
tions ceaſe as ſoon as the brain and ſpinal 
marrow are deſtroyed, or the communica- 
| V 


— 
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tion between them and the herves is cut of; 
the reaſon of which s, that the nerves have 
no ſympathy but at their origin:“ while, 


on the other hand, the contractions produ. 


eed by an immediate irritation of the parts 
moved, or of their nerves, continue for 
ſome time, becauſe the nerves do not at once 
loſe their powers after being ſeparated from 
the brain and ſpinal marrow. _ 
Ixð it ſhall be aſked, How can a part feel 
4 vin has no connection with the brain! 
I anſwer, That I know not how it feels ei- 
ther when it is connected with the brain, or 
ſeparated from it; but undoubted expe: 
riments OW that it _ in both T3 


1 e eee hots an 
thy 3 is not owing to any communication or connection 
55 of the nerves in their courſe from the brain to the ſe- 
veral parts of the body, I have endeavoured to prove 
in ſome obſervations on the ſympathy of the ene 

© which I propoſe ſoon to lay before the publie. 
M. de Haller himſelf acknowledges that the hin- 
der limbs of a frog feel after its ſpinal marrow is cut 
2 in two.  Memnnire far la nar: irritable, tom. I, 
ep. 202. a a | 
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for we have bern that the nerves, when irri< 
tated, exhibit the fame marks of ſenſation. 


after being tied or cut, as they do in an en- 
tire ſtate: And here I am naturally led to 


conſider the metaphyſical arguments, which 
M. de Haller has brought to prove that irri- 


tability has no connection with ſenſibility : 


but ſince, in his late remarks“, he has done 

little more than to renew the ſame objections 
to which I had formerly given a ſufficient an- ® 
ſwer Þ, and as a phyſical queſtion muſt be de 
termined by facts and obſervations, and not 
by metaphyſical reaſoning, I ſhall only ſug- 
geſt, that when my learned adverſary con- 
fines the ſoul to the brain, he has certainly 


forgot, that a frog lives, moves, and is ſen- 


ſible, thirty hours, a viper three days, and a 


tortoife fix months, after the loſs of the 
brain t. When he argues, that if the whole 


nervous Reſt; be or is whole oy be ani - 
1166 e 


* Memoires far les parties ſen fi les, ce. un. iy, | 
P. tot. &c. 


+ Vid. Phyſiological Eſſays, edit. 7. p. 168, de. 
t VidiPhykiolegical Effays, edit. 1. p. x68, Ke. and 


1 Eſſay on the vital motions, p. 385, and 386. 
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mated, we ought to be ſenſible of 2 
portion of our ſoul hen an arm or a leg is 


cut off“; he does not ſeem to have been 


aware, ebd. immaterial ſubſtance cannot, 
like the bedy, be divided by the anatomical 


knife, and that the indiviſibility of the ſoul 


does not depend on the unity of that body 


which it animates, but on its own. particu- 


lar nature. Laſtly, When he concludes 


that a member, whoſe nerves are tied or 


cut, or which is ſeparated from the body, can 


have no kind of ſenſibility, becauſe, when it 


is pricked, or otherwiſe wounded, the per- 
ſon, to wham it belongs, feels not the ſmall 


left pain , he had certainly, not attended 


io what I had ſuꝑgeſted to ſhew, that it is 
only in the brain that the ſoul reaſons, re- 
members, and is conſcious of the feelings 
of the different parts of the body $. 
When a nerve or à muſcle is irritated 
after its communication with the brain is 


W in the part icſelf, yo the animal 


a has 
« Memuires for he darts ſenfules, be. fom. iv. p. tal. 


+ wid. p. 1 19, and 120. 
© Phyſiological Ens, edit. 1. p. re ce. 7 


out off, although there be ſome kind of 


* N F of | — 

I 64 & N 

- | PE 4 1 : Ts, 3 : F : . * n 
Of 'Irriability. 261 


has no conſciouſneſs of this, becauſe the 
com̃mon ſenſorium is not affected by it. 
Tuar learned Philoſopher Calwallader © _ 
Colden. Eſquire; Governor of New Tork, 
ſcents to have underſtood this matter well, 
and has ſet it in ſuch a light as may be ſoffici- ' 
ent to anſwer all M. de Hallers metaphyſi - 
cal difficulties. In a letter to me, dated ut 
New-York, April 15. 1760, he expreſſes 
himſelf as follows:“ The mind is not 
« confined to any particular part of the 
body for nothing can act where it is 
not. But we are only conſcious of thoſe 
« ſenſations which are communioated, by the 
ener ves, to the common - /enſorium'; for 
« otherwiſe the action of any one part, has 
no relation to the whole ſyſtem; we are 
« not otherwiſe conſcious that ws feel; In 
this common reference of every part to 
the whole; perſonality or ſameneſs and con» 
ſciouſneſs conſiſt. So likewiſe it ſeems 
4 probable, that all operations of the mind, 
Jof which we are conſcious, or all actions 
* of the will ariſe in the common ſenſorium. 
„The mind may have different "porogptions | 
4 © of 
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« of the actions of bodies or of 0 matter im: 
© the part on which any body immediately: 
acts, from what it has oft the ſame action 
*-commenicated, to the common ſenſorium ;: 

put we are only conſeious of the laſt: and: 
«ſo we may not be conſcious of the opera- 

« tions of the. mind, when its action does. 
© not. Ov _ the: common Miſes 
«K rium? | 

Bur to beten puts” 

. WaeTHER the irricabiliry of the Weis 
depends on their neryes,..and is connected 
with ſenſibility, or not, is a point. that muſt , 
be determined by experiments alone; and 
for this purpoſe it is ſufficient, if we can 

prove that the nerves. are endowed with 

feeling and a power of moving the muſcles; 
_ and that, after they axe tied. or cut, they re · 
tain theſe powers, in ſome degree and for 
ſame time. It is altogether unneceſſary to 
inquire, whether thoſe powers of the ner ves 
de owing to the particular diſpoſition and 
arrangement of the matter of which they _ 
are compoſed, or to ſome immaterial prin- 
"Os eSunaring them. This is a queſtion 
entigeny. 


— 
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entirely metaphyſical and no ways connect. 
ed with the dependence of irritability on 
the nervous power ; and whichſoe ver way 
it may be decided, the arguments will remain 
in full force, which 1 have uſed to prove 
thatthe-motions produced in the muſcles 


by irritation, are owing to the nervous 


power, and connected with ſenſibilitj. 

I have formerly offered it as my opinion, 
that not only the ſenſibility of the ſeveral 
parts, but that power of motion, which the 


is 


"*_=— 


muſcles poſſeſs, muſt be referred, at laſt, to 85 


that living principle, Which many of the 
_ wiſeſt philoſophers in all ages have ſuppoſetl . 
to animate the human body: But I willven 
ture to ſay, that, leaving the ſoul out of the 


-queſtion, many who are not maler ialiſts, will 
think it as reaſonable to aſeribe fecling to che 
net ves, as to attribute the active power of 


irritabiſity tothe glue which partly compo. 
ſes the muſcular fibres; for dead matter 
ſeems to be as little capable of real acti- 
vity, as of ſenſi ibiliry. 


III. Ir is argued, that the irritable ne 
of the muſcles appears to be independent of 


. z | 


the 


— 


Wh. 


fin. 


the nerves, becauſe many inſets are bi | 
ſeſſed of it in a remarkable degree, altho' 


they have neither a brain nor nerves “. 


Jo this argument I had anſwered — 


that even the ſmalleſt animals might have 


nerves or ſomething analogous to them, 
though, on account of their cxility, they are 


not to be diſcovered even by the beſt mi- 
croſcopes. But now I am told, that, ſince 

1 affirm inſects ha ve ner ves, it is incumbent 
on me to demonſtrate thoſe parts which 
our ſenſes diſavow +. Are we then to 
deny the exiſtence of every thing, which 


does not fall under the cognizance of our 
| ſenſes, and reject all reaſoning concerning 


the ſtructure of animals, from analogy ? 
Will M. de Haller think it a ſufficient an- 
ſwer to the arguments he has brought to 
prove, that the medullary fibres of the brain 
and the nerves are hollow tubes and filled 
with a fpid „ to o ey that, ſince he affirms 
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 * Memoires ſur les _ Faſtin, _ tom. iv. 
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1 Ibid. p. 122. 
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tim to demonſtrate theſe cavities which our. 


ſenſes diſavow ? 


As a ſingle ner vous fibre is too fubtile' ts 
be diſtinguiſhed, even in the largeſt animals, 


by the beſt microſcapes, why may not inſects 
be endowed with nerves, altho? too ſmalt to 
be diſcovered by our ſenſes? . The ingenious , © -* 


Mr Lyonet of the Hague has, as T am informed, 
by the help of the microfcape, diſcovered and 
delineated not only the mednlls ſpinalisin the 


caterpillar chat feeds on the willows, but the 


nerves ſent out from it to the ſeveral parts 


of that animal; and it is highly probable, . 


that many other inſects who have no head 
or brain, and have been thought ro want 
nerves,. may really be furniſhed with them, 
altho?, on account of their fmallneſs, they 
may forever wid. os our moſt induſtrious re- 
ſearches. 
Bur ſoppoting, what is by no means pro- 
bable, that moſt inſets were really deſtitute 
of nerves 3 would it thence follow, contrary 
to the cleareſt experiments, that the muſcles 
of larger animals do not owe their power 
r of 


3 
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the nerves to be hollow, it is incumbent on 
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of motion, as well as ſenſation, to their 
nerves? Becauſe inſets; in which we can 
obſerve no brain or nerves, are endowed. 
with feeling, and undoubtedly perform vo- 
juntary motion, are we to conclude, \ that 
ſenſibility and voluntary motion in men do 
not depend on the brain and nerves:? 
Iris obſervable, that M. de Haller only 
concludes, fromthe inviſibility of the nerves 
in Polypt and other microſcopic inſects, that 
there may be muſcular motion where there 
are no nerves. , but if he had reaſoned 
faitly, he ſhould have alſo added, nor 
muſcles ; for in thoſe inſets we can as little 
_ demonſtrate a muſcular as a nervous ſtruc- 
ture. This, however, was wiſely kept out 
of view, as the abſurdity of aſcribing muſ- 
cular motion to animals deſtitute of muſcu - 
lar fibres, would have been rather too | 
glaring, and muſt have expoſed the weak- 
_-neſs and fallacy of this whole argument. 
Tux truth of the matter is, that many 
| inſet in which we can neither diſcover 
5 muſcles 


» * Menuires fur he mu, e. * 
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muſcles nor nerves, appear, as. far as we 
can judge from experiments and obſerya- 
tion, to be endowed not only with a power 
of motion, but alſo with fenſation ; the 
proper concluſion from which ĩ is, not that 


the muſcles and nerves in men and other a- ; 


nimals are unneceſſary to motion and ſen- 
ſation; but that thoſe inſets are either pof- 


ſeſſed A theſe inſtruments, altho” on ac. 


count of their ſmallneſs they be inviſible, 
or that the great-AvTHOR of nature has en- 
dowed almoſt every part of their bodies 
with the powers of ſenſation and motion, 
although he has neither given them nerves 
nor muſcular fibres like thoſe of the 1 
animals. | 


IV: Is order to new the connection be- | 
tween . irritability and ſenſibility, I had 
obſerved that the irritability of the muſcles 
or muſcular organs in the human body, was 


obſerved to bear a proportion to their ſenſi - Rb 


bility “. To this it has been anſwered, 
that ſenſibility 1 is proportioned to che num · 
; „ 5D 

*. Phyſiological Eſſays, edit. 1. p- 189. | 


vn 


1 
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ber and barenneſs of the nerves, while wi: 


- bility is in proportion to the number of fibres 


expoſed to the irritating cauſe +. The ob- 
ſer vation is moſt certainly true, but, like 
many others that have been brought a- 


gainſt me, is nothing to the purpoſe. 


nerves and the ſkin, altho* the moſt ſenſible 


parts of the body, are not. irritable like 


the muſcles, becauſe they are nor, by their 


ſtructure, fitted for motion; the number, 
| therefore, and barenneſs of the nerves be- 
' ſtowed on any part, will not make it Irri- 


table, unleſs it be of a. muſcular. nature: 


And ſurely no one, who had any tolerable 


knowledge of the human body, could ever 


imagine, that the moving power of its dif- 
| ferent parts ſhould be proportionable to, 


their ſenſibility alone, whatever diſſerence 


there might be in their ſtructure or other 


circumſtances. ' But where the fame mul- 
cular ſtructure takes place, and the ſame 


number of fibres are affected by the ſtimu- 


hating cauſe, there irritability will be found 
always 


+ Memnuires. fre bs poets ſenſibles, a tom, iv. 
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always woportiduel to ſenſibility. The ef - 
fects of inflammation and other. examples 
formerly produced o, clearly prove, that; 
the irritability of the muſcles and organs, in 
the ſame perſon, is at different times, cete- -- 
ris paribus, proportioned-to their ſenſibility :- 
And the frequent palpitations of the heart, 
from flight cauſes, in thoſe women who are 
poſſeſſed of a very delicate nervous ſyſtem, 
as well as many other facts that might be 
mentioned, ſhew . that the irritability of- 
the heart in different perſons, is proportio- 
nal to its ſenſibility. In like manner, are 
not the inteſtinum refum and the bladder of 
urine rendered impatient almoſt of any 
ſtimulus, when their ſenſibility is increaſed- 
by their Feine nee e, or ul 
cerated? : . 
Bur it has been Laid; that the n 
tho” leſs irritable, is nevertheleſs more ſen- 
fible than the heart T. The nerves on 
the internal ſurface of the ſtomach; have a 
* n feeling, whereby they are dif- 8 
3 agreeably WE. 
*: Vid. Phyſiological Eſſays, edit. I; p- mY: | 
TO aaa tra 20s | 


* 


* 
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A agreeably affected by many ſubſtances. tlizr 
neither offend the tongue, fauges, nor even 


the eyes: but, on the other hand, they can 
bear the touch of brandy, vinegar, and hot 


| ſpiceries, with. much. leſs uneaſineſs than 
-- thoſe parts, or than the ſkins when deprived: 
of the euticles. The. ſenſibility. of the 


nerves. on the inſide of the ſtomach is, 
therefore, of a peculiar kind, and cannot 


F be properly compared with the feeling of 
the nerves in the other organs. But fup- 
poſing, that the heart were leſs ſenſible 


5 than the internal ſurface of the ſtomach, 


yet it is to be conſidered, that theſe organs 
are not, in other reſpects, alike ; and there 
eean be no doubt, that of organs, which are 
only in part muſcular, the moſt ſenſible 
may be the leaſt irritable. The muſcular 
fibres in the ſtomach are vaſtly fewer in 
number, and may, for any thing we know, 

de alſo leſs ſenſible than thoſe of the heart. 

The ſmall- degree of ſenſiblity which the 


muſcular fibres of the ſtomach poſſeſs, when 


2 compared with the delicate. and peculiar 
feeling of its internal ſurface, ſeems to be 


the | 


© 
; 

FF 
5 


of bun, 


the reaſon why, f in living nnn whoſe al 
domen is opened, pricking the ſtomach with 
x needle or the point of a knife does not 


produce any ſuch: convulſive motions of is 


muſcular coat, as are occaſioned. by the 
much weaker irritation of its inner ſur- 


face by emetics, en n. and 


other ſlight cauſes. 


Tas. males. ee „ 
gathered from. experiments on brutes, or 
obſervati ons oa men, are only endowed with | 
a middle kind of - ſenſibility, and: have a leſs 


acute feeling than the nerves,. or even than 
the ſkin and ſeverab other parts. It is no- 
ways inconſiſtent, therefore, with the great 


_ - rritability of the heart, that it may be lefs _ 
| fenſible than the ſkin when: deprived of the 
cuticle, or even than-the internal ſurface f 
the ſtomach, or chat animals do not ſhew 5 


9 of e vben it is irritated F. Alt 


that 
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F aliens fv ets Rowe 
| that animals can feel additional pain from wounding 
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chat is Wants to its greater irrieability,/i is; 
that it abound more in muſcular fibres, and 
be poſſeſſed of a ſenſibility, at leaft equal; 
ff not ſuperior, to that of the other muſcles, 
The very numerous muſcular fibres of the 
heart will not be denied, and there is no ex- 
periment or obſervation that ſhews theſe 
fibres, in a natural Rate, to be leſs ſenſible; 
than thoſe of the other muſcles “. Indeed 
the heart's preſerving life ſo long, and its 
, being ſo ſenſible of all Kinds of fimuli, are 
ſtrong preſumptions of its delicate feeling 

and that its nerves as well as thoſe of the in · 

teſtines may, perhaps, be ſo-conſtituted as to 
| preſerve their powers longer, after being ſe- 
their heart, unleſs it were much more ſenſible than the 
parts which have been cut before. Beſides, we cannot 
| I OPTI A t ofa dying a- 
'nimak. —_ 
; e Tbe external farfice of the heart and 1 inteſtines is 
rendered leſs ſenſible than it would otherwiſe be, by be- 
ing covered with membranes that are poſſeſſed of very 
little feeling: and hence that woman, whole inteſtines 
were handled by Peyerns, complained of no pain. Pa- 
regs anat. Exercitat. i. a Ive 
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ih from the brain and -fpinal: marrow,. 
than thoſe of the other muſtles. 

Ir has been juſtly obſerved by M. & 
Haller, that the heart, in dying animals, is. 


much more affected by the gentle fimulus - 


of warm water puſhed into its ventricles, 
than by applying the moſt acrid liquors to 
its external furface, or even pricking it with 
the point of a knife : And we know that, 
in living animal, the motion of the heart is. 
often greatly increaſed by à degree of acri- 
mony in the blood imperceptible to the ſen- 
ſes, and by the chyle which is much leſs a- 
crid than thoſe aliments from which it is 
prepared, and which the ſtomach and inteſ- 
tines bear without any pain, or remarkable 
increaſe of their periſtaltic motion. bn 
Bur if the irritability of the heart nei 
ther depends on its ſenſibility. nor on its. 
nerves, for what purpoſe has nature beſtow- . 
ed any upon it? Since its motion is only of 
the involuntary kind, one would be apt to- 
think it might. have been better without. 
nerves ö for, open M. de Hallers 
| raed 


— 
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: ſyſtem of brbbchte they ſeem tobe of __ 
ether uſe r, than to make the heart liable, 
when diſeaſed, to a painful ſenſation, from 

which it muſt have been os Pk. had: it 

ve en deſtitute of nerves. 


- . v. IÞ 
NR Seconde lettre de Mr Caldani. Memicire: © 
fur les parties ſenſibles, tom. 3. &c. p. 371. 
Mx Caldani affirms, that the irritation of the par 
vagęum and intercoſtals,. after opening the thorax, nei 
- ther accelerated nor renewed the contraction of the 
heart in lambs. But this authority will be more than 
balanced by that of Willi and Lower, Naum Boerhaave 
and Laghi. Kauu Boerhaave tells us, that, after the 
2 heart's motion had become languid in dogs, whols: 
© eranium he had opened, he always obſerved, that it con- 
| tracted more briſſely when the cerebellum or medulla ob. 
| longata was irritated. Laght ſays the fame thing happen- 
dd when he ſtimulated the cardiac nerves. And Hills 
| and Lower have long ſince informed us, that when the 
par vagum and intercoſtals were tied, the beart was af-. | 
fected with uncommon tremors and palpitations. In-- 
- deed, when numerous experiments ſhew that the other- 
muſcles are convulſed by irritating their nerves, it muſt 
appear highly improbable, that the nerves of the heart 
have no power over it. However, we ſhall afterwards 
ſe, from the effects of opium, that the irritability of the 
heart depends upon the nervous power, a well as 5s 
ve the: other muſcles. 
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3 tr is ſaid that irrirability cannot * ; 
pend on ſenſibility, becauſe the greateſt 


pains de not always occaſion eonvulſive mo- 


tions, and violent convulſions are often 


without pain, With the fame view we are 
told that cauſtic vapours deſtroy the irrita- 


bility of the heart without exciting pain, 


and that, paralytic members retain their feel · 


ing after their power of motion is loft. 


See Memoires fur les parties ſenſibles et irrita- 
bles, tom. iv. p. 92. & 93. 


In anſwer te theſe objeQions, it may. be 


ſufficient to obſerve, that, - 
(a) ALTHOVER in the gout, rheumatiſm, 


toothach, and other diſeaſes, there is often 
violent pain without any convulſions, be- 


cauſe the parts affected are not muſcular, or 
perhaps have no particular ſympathy with 
any of the muſcles, it can never be con- 


cluded, contrary to the evidence of num- 


berleſs experiments and · obſer vations, that a 


violent pain in the muſcles or their nerves 
does not ptoduce convulſions. Beſides the 
experience of every practical phyſician will 


attelt, that acute pain is moſt apt to ocea · 
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. fon thx motions in choſe patient | 
whoſe nerves are endowed with he moſt 
delicate feeling. . 
* (4) In women, nobles are_ofted ow 
: ing to ſudden and ſtrong affections of the 
mind, or to an uneaſy ſenſation in the ſto- 
mach or inteſtines. Bat as theſe cauſes pro · 
duce con vulſive motions by difagrecably af. 
fecring the ner vous ſyſtem, nothing can be 
concluded from Them againſt the connection 
between irritabikty and ſenſibility; on tbe 
|  - contrary, they are rather a proof, that the 
former of __—_ wm depends on the 
latter. Ly 
Fouxrnkx, as thei general ebene 
which often happen to hyſteric patients from 
2 diſordered. ſtate of the alimentary canal, 
can only be accounted for from the ſympa- 
thy tharobtains in the nervous ſyſtem, they 
cannot be independent of feeling, without 
which there could, ſtrictly ſpeaking, be no 
conſent of parts which are diſtant from each 
other. 
Tax whole body is ir more diſorder · 
8 ed from a diſagreeable ſenſation in certain 
e 2 7 : _ «nerves 


. 
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nerves or organs, than from acute pain: 
Thus a nauſea or ſickneſs at ſtomach, parti- 
cular ſmells and founds, will affect ſome very 
delicate women with fainting and conyul- 
ſions; and more violent motions are occa- 
ſioned by tickling the ſoles of the feet, or 
the ſides, than by cutting them with a ſharp 
inſtrument: Bat from theſe examples it can 
never be juſtly inferred, that there is no con- 
nection between irritability and ſenſibility. * 
(e) Nor only cauſtic vapours, but foul air, 
the ſteams of ſulphur and of ſtrongly fer. 
menting liquors, quickly deſtroy animals, and 
put a ſtop to the motion of the heart; but, 
in the preſent argument, no conclufion can 
be drawn from this effect of thoſe ſubſtances. 
M. Caldani, who is quoted by M. de Haller, 
argues, that irritability cannot depend on 
ſenſibility, becauſe water or air makes the 
heart contract more briſkly than cauſtic va- 
pours. As a proof of this, he tells us, that 
when frogs were incloſed in a plaſe-receiver | 
full of theſe vapours, the heart ſoon beat fee- 
bly, or not at all, and could not be made to 
move briſkly by any irritation? "He adds 
5 n a that, 15 


» 


— — 
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- That, ſince theſe cauſlic - vapours applied to 
_ ſenſible parts occaſion pain, it follows, that 
irritability is deſtroyed by thoſe things which 
excite ſenſibility . Such indefinite ex - 
periments and il-founded. only _ 
deſerve any anſwer. A 
CavsT ic vapours, whether they excite _ 
in or not, deſtroy the motion of the 
beart by their corroſive acrimony or poiſo- 
nous quality; and the heart of a frog, immer- 
ſed in boiling water or oil of vitriol, ceaſes 
immediately to move, becauſe its nerves 
and fibres are greatly injured by them. Al- 
though, therefore, zodexate fiimuli excite | 
and increaſe the motion of the heart, very 
hot, acrid and oorroſive ſubſtances render 
it ſoon callous and incapable either of * N 
ing or motion. | 
(4) Wuzx a patfied leg or i 
En6bilicy, we can only conclude that yolun- 
tary motion may be loſt, while the ſenſe of 
feeling remains : For the muſcles of mewbers 
4 are not ane even withered 
in 

. 88 ha partic ltr, &c. tom. a. 

1 ce 370. | 
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in a good degree, m iy e into con- 

vulſive motions by ffimult, and therefore 
are not wholly deprived of their irritability. 

Of this I had a ſtrong inſtance ſometime a- 
go in a man, whoſe” left arm had been not 
only palſied for twelve years, but was much 
extenuated, notwithſtanding which, the 
muſcles of this arm were brought into con - 
traction every time they received the elec · 
trical ſhock. But further, ir ought to be 

obſer ved, that, in paralytie caſes, the nerves 
which go to the muſcles may be, often, 
more obſtructed or weakened. than thoſe 
nnn . 8 


— 
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Vi. As opium ww to n or 


deſtroy the power of feeling in animals, 1 
thought it might throw no ſmall light on 


the controverſy concerning irritability, to 


determine by experiments, how far that 
ſubſtance alſo weakened: or deſtroyed the 2 
moving power of the muſ cle. 

Theſe experiments, which are tobe 
found in my * on the, vital motions of 
Aa 2 e | 


— 
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animals“, and in the Edinburgh Phyſica 
Eſſays , were made with care, and ate re-: 
lated with preciſion; nor have 1 ever truſt · 
ed any one fact to a ſingle experiment. 
Wu one would determine accurately ; 
the effects of opium on the motion of the: 
heart, it is not ſufficient to inform us, as ſome 
have done, that, after giving opium to dogs 
. or frogs, the animals were opened, and their; 
heart was obſerved to continue its motion, 
altho' the inteſtines had loſt theirs. Expe- 
riments made and narrated in this looſe un- 
circomſtantiate . manner are by no means 
deciſive. The method I followed, was to 
open and inſpe& the animals, which were ex · 


poſed to the action of apium, at different times, 


and to obſerve accurately the ſteps by which 
it firſt weakened, and at laſt put a ſtop to 
the motion of the heart: and in order to 
aſcertain exactly the number of its pulſations, 
Lalways uſed a watch with a hand that mark - 
o ea | 


? : FRO 

1 ' 1 * 
2 3 4 | > | 
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Fa o x about twenty experiments conduct- 
ed in this manner, I have clearly, and, as 1 
have been told, to the ſatisfaction of ſeveralall 
able Phyſicians, proved, that opium, injecked 
into the ſtomach and inteſtines, or applied 
to the bare abdominal -muſcles of frogs, 


ſoon leſſens, and, after ſome time, entirely 


deſtroys all feeling and power of ee | 


not only in the parts to which it is applied, 


but through the whole body. That opium 
produces theſe effects by its action on the” 
ends of the nerves Which it touches. ä 


That a ſolution of opium in water, conveyed 


into the ſtomach and inteſtines: of frogs,” 


ſoon renders the motion of the heart re- 


markably flow, and at length puts a ſtop x8 


to it altogether +. That opium weakens and 


deſtroys the motion of the heart, in frogs, 8 
much ſooner than the deſtruction of the 
brain and ſpinal marrow. — That it ope- 
rates much more flowly in deſtroying the 


n | heart's 
te bt a ow | 


+ In half an hour it reduced the pullations of tho 
the iy eh eg 3 a . 


f , * f 


wb 
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and ſpinal marrow, than it does when theſe 
animals are entire; and that when applied io 


the bared abdominal muſcles of the former, it 


ſeems to put a ſtop to the motion of the heart 


only a very little ſooner, than would hap- 
pen from the loſs of the brain and ſpinal mar · 
row alone . Whence it follows, that-opium, 


weakens or deſtroys the moving power of the 
heart chiefly, if not wholly, by the media - 


tion of the brain and ſpinal marrow,, and, 


conſequentlythat the motion of the heart de- 


4 4 » 
" 4 1 - 


nute : And in another frog, after an hour and fix, 


minutes, the heart did not move above ſeven times in 
a, minute. Sec Edinburgh. Phyſical Tiers; vol. 2. 
p. 281. & 282. | 
'+ The beart of veg, thiley-five NY TEE if it 
was deprived of its brain and ſpinal marrow; beat 
thirty times in a minute. The heart of another 
frog, whoſe brain and ſpinal matrow were deſtroyed, -. 


beat 26 times in a minute, after a folution of opium in 


Vuater had been applied, thirty-ſix minutes, to its 


bared abdominal muſcles :- But after a ſolution of opium 


had been applied in the fime manner, and for the 


fame time to a entire frog, its heart only beat ſix 


times in a minute. Vid. Edinburgh Phyſical Elly, 
vol. 2. art. Xx. no. 5. 6. and 7. 
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of the brain and ſpinal marrow only prevents 
the derivation of any new influence from theſe 


parts to the heart, but does not immediately 


deſtroy the power of the cardiac ner ves 


themſelves: y #7 On the other hand, opium, | 
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* upon the influence of the neryes, which 5 
it receives from thoſe parts. The deſtruction 


applied in ſufficient, quantity to the ſenſible . 


parts of frogs, not only ſoon puts a ſtop to 
es the brain and ſpinal marrow, . . 


and thus praduces the ſame effect upon the 
- - heart as does the doſs of thoſe parts, but al- 
ſo deſtroys the power of every nervous fila- 
ment proceeding from them, and therefore 
puts a ſtopto the motion of the heart in frogs, 


ſooner than tlie deſtrüction of the S and 


ſpinal marrow. jy . SB l 


I have mn fibewite, from the obſer va - 


tions of Dr. Kaau Boerbaave, and from an 
experiment made at. my deſire by Dr Rams 


ſay, that opium, introduced imo the lomach, 
or injected into the cavity of the ab, 
ſoon renders the pulſe remarkably ſiower 


* 


ER ana it is well n men 


who 


| . Impet. 8 4. 3. 434, 435K 436. 


_ 2 © Of Initabilay.” 
| who ave ſwallowed {andunam' by miſtake, 


in ſo great quantity as to 'occſion” death, 


| have had a flower pulſe and reſpiration, 
than patients who die either of ae 
caſes, or by other poiſonsss. 
To my experiments wake: on inte 
wich opium, and tlie coneluſions drawn from 
them, M. de Haller has made the following 
odjections, which 1 have been at pains to 
collect and range in ſome kind of order, 
ſabjoining to each, What, it is N 1 
8 08 rhought x Ons anſw ert 2 


| Objetlion 1. Opian beats the . pro- ; 

- duces ſweat, and quickens the pulſe, inſtead © 
| 2 it mer. as * e jo ah 
4; - Anfeorr. hows oh in i Ss 

doſe, generally heats the body a little, pro- 

motes ſweat, occalions thirſt, and renders 

the pulſe fomewhat fuller; yet Iam not ſo 
certain of its effect in accelerating the mo- 

tion of the heart. But ſuppoſing opium in 

| N quanicyalweyequickened the pulſe, 

it 

. erer 128. 
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it would not thence follow, contrary to the 
cleareſt experiments on brutes, that it muſt 
have the ſame effect when taken ſo liberally 
as to endanger life; for we know, that not- 
withſtanding it gives ſpirits and even vigour: 

to many people who are accuſtomed to it, 
yet if uſed; even; by them, in exceſs, it 
produces a ſtupor and a paralytic debility. | 

for ſome time . Opium, in a moderate 
doſe, may, by its ſtimulating quality, heat; 
the body and quicken the pulſe a little; 
while a greater quantity of it may ſo, 
weaken the ſenſibility and active power of, 
the whole nervous ſyſtem, as, not withſtand- 
ing its fimulus, to render the motion off, 
the heart more languid. Agreeably to this,, 
Dr Langriſh has obſerved, that an,ounce of; 

laurel-water | given to \ K+ dog occaſtoned. 
| much ſtronger. convulſions, than five or fix" 
ounces. The firſt quantity was ſufficient. 
to irritate the nervous ſyſtem, the - laſt, 
quickly deſtroyed the powers of life aſtoge- 
ther, e therefore Pigpepted the laurel- 


"NW 1721 
og water 


* Kauu Boerbaave. Impet., boden Hipporrat. | 
ee 
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PATE as its fimulus, a 


conſiderable convulſive motion. Ks 
Bor, whatever may de the effect of e 
in a {mal} doſe, upon men, nothing is more 
certain, than that it renders the pulſe re · 
narkebly flower in frogs and other  ani- 
mals F. My very ingenious collegue Dr 
Altzander Munro jan. who has been lately 
employed in making many curious experi- 
ments with epium on frogs, laid bare the 
| heart of one of theſe animak, and then 
poured thirty drops of à filrrared folation 
_ of hu in water into the cavity of the 
aud. In two of three miaures after 
this, the heart did not beat above half its 4 
ufuat number of times in & minutes And , 
in four minutes its pulfarions' were reduced 
- almoſt to one third of their uſusl number. 
In five or fix minotes the blood ceaſed to 
move in the ſmall veſſels of the foot; al. 
tho, brig rr: of . hoors s after the foluci- 
PATH 333 185 | tion 


„ See een rosa ee ve. 1; 
| 1-65. Wk | 
4 Va wot p nr c 88; e 


= « ai fu 


„ 


Of e,, 26 


G e appel imo the cavity 
| of the abdomen, the heart was obſerved to 
perform about a dozen of MW feeble con- 
tractions. 


In a frog, which Limmerldin a ſolution wy 


of opium, after laying open its whole . 


damen and #horax, the motion af the heart 
was, in eleven minutes, reduced to leſs than . 
one fifth of its uſual quick neſa, and in a> 


hour twenty minutes it ceaſed akogether. ® 1 


Objeck. 2. The Soination of ibs nick. | 
neſs of the pulſe in that dag, into whoſe 
abdomen Dr Ramſay iwjated a olution 

of opium, was owing to the opening of the 
thorax, and drawing aſunder the ribs ; And 
Dr Mut certainly exaggerates matters 
greatly, when he repreſents this dog's pulſe - 
| 45 beating 150 times in a minute, becauſe. 
this is too great a-tiamber to de counted 7. 
Auſwer. M. de Haller has forgot, that, 1 FF 
fore either the ribs were hurt, or the thorax 
laid open, the pale of this 4 was hw 


5 FE e eee It. 
+ Memoires ſur les part. feaſt. &c. tom. iv. N 126. 
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bel bm 150 to 6 ih a minute“. The 
tffect of the opium was ſo ſudden in this ex. 
periment, that four minutes after it was in- 
jected into the abdomen, the dog was render- 
ed ſo inſenſible, that he felt no pain when 
the teguments of his #borax were diſſected. 
Wirn regard to the number of this dog's 
blk before the injection of the opium, 1 
know Dr Ramſays accuracy too well to 
ſuſpect that he could be ſo far miſtaken, 
as any ways to affect the concluſion to be 
drawn from this experiment: And if Dr 
Langriſh obſerved the pulſe | to beat 84 
times in a minute, in a dog 22 inches high, + 
it cannot appear altogether improbable that, 
in Dr Ramſay's dog, who was not ſeven in- 
ches high, and only fix months old, the 
+ anc a el rs Nw be 150 zt for 
: * ee TOP 
* See Edinburgh Papa ig, vol. 2K Sens 
_ and 299. | | 
| + Phyſical experiments on 3 p * 5. | 
| 4 It may be proper to obſerve, that this dog, baying 
bad ſeveral experiments made on him before, ſeemed 
To be greatly frightened, when Dr Ramſay laid on 


un; ; and that eo uff account bis pulſe might, perbps 
1 beat 
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altho' the heart of à full grown man does 
not commonly contract above 70 times 
in a minute, yet in a child of | half a year 
old, it Mee nearly 130 vibrations in that 
time. 
WHEN. M. & Haller fays a polſe of 150 
in a minute is too quick to be n 
1. e 15 | 592 09. 


beat twenty times or more in a minute, than if the 
animal had been quite free from fear. This 'circum- 
ſtance however, which I was only lately informed of by 
Dr Ramſay, cannot invalidate the concluſion which I 
| have drawn from his experiment, | becauſe this dog's 
. pulſe, four minutes after the ſolution of opium was. 
injected into the abdomen, only beat 76 times in 
a minute. . | 
—— at reaſonable doubt con - 
cerning this matter, Dr Ramſay has taken the trouble 
. to make the following experiment, which I ſhall *. 
late, in bis own words. 
« The experiment I made this aſternoom 
eee eee en ins ſmall | 
“ dog, was as follows. | 
Mg den walks odd) dies wn: 
cactly twenty ounces ; lis pulſe beat from 15 to 18 in 
« five ſeconds, which, at tbe loweſt, makes 180 pullſations 
ee 


. 
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he ſhews himſelf not to have attended wich 


any accuracy to the velocity of the pulſe 
in ſeveral diſeaſes. Thus in the fe ver pre- 
ceeding the eruption of the ſmall-pox, in 


moſt commonly obſcrved the pulſe to beat 


children from two to four years, I have 5 


14 or 15 times in five ſeconds 1. e. from 


166 to 180 ia a minute. In a peripneu - 


monie fever in children of two or three 


years, I have met with a pulſe which: beat | 


16 or 17 times in five ſeconds. In ſuch 
patients as died of a dropſy in the ven- 


tricles of the brain 1 have generally, a day 
or, two before their deaths obſerved the 


E: 


1 PRONE Fi Puſſe 
4 e eee of his heart through 


_ * the. ribs and the beating of the arteries. of his legs, . 


_ © continued the examination a quarter of an hour, 
« during which, I felt the pulſations both of the heart 
« and arteries about twenty times. As I gave the dog 


% no pain, and as he ſeemed fond of me, I conclude 


e the above to be his natural pulſe; and if I can be 
cc certain of any thing, I have made no miſtake in this 


« laſt experiment. It is obvious to , obſerve that the 
| « quicker motion; of the heart in this dog, than in that 
i doe into whoſe afdewen I afterwards injected, a fo- . 
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pulſe to beat from 150 to near 200 3 and i 
a phyſician of this place aſſu:ed me, that 
| 
| 


in a patient of his who died of this diſeaſe, 
the pulſe moved at the rate of os times in 
ene, VFC 
Ojee. 3. "MM. gh Taller cant never Kit 
a dog with opium, in whatever doſe he 
gave it; and therefore this ſubſtance does 
not deſtroy the moving power or - irfizabis 15 
Hey of the heart. VVV [OE 


Anſwer. Ir is certain tnt Dr Mead + 
and others have killed dogs with opium, and 
practical phyſicians have had too frequent 
experience of its proving fatal to the hu- | 
man ſpecies, when taken in an immoderate 
 doſet 3 Frogs and many other animals 
are likewiſe deſtroyed by it. But ſupp. 
fig ot that "_ even in large quantities, did 
| | WOW! 98 „ 
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| ® em fir ly pri ſenſi te. tom. bp 16. 

F Treatiſe on poiſons, Eſſay iv. 

t Hiſtoire atad. Royale des ſciences, 1 735, p. 6. 
Eſſay on the vital motions, p. 194. and Edinburgh... 
deere r n 2 


= 292 TS ann 2 
not kill dops, yet, if in a Row niaws 4 0 


15 renders their pulſe remarkably. ſlower than 


uſual, it cannot be denied that it leſſens the 
irritability of their heart, while it de- 
' iroys, at leaſt for a time, the ſenſibility and 
© moying power of all the wy parts of th | 
body? - | Mo 


| e 4. Since opium which 41 feel · 

ing, does not put a ſtop to the motion of 
the heart, the irritability of this organ e can- 

not depend on its ſenbbility 07 


Auer. 1 have ſhewn from various. en- 
| periments + which are confirmed by thoſe. 
of Kaau Boerhaave 3 and Alton || that opium 
ſoon renders the motion of the heart re - 
markably flow in dogs and frogs, and at 
Kft puts a final ſtop, to it. Whence it ap» 
pears that opium, which leſſens or deſtroys. 
the power of feeling in animals, alſo leſſens or 
wr _e motion, * O08: heart, as. well 
gi | at at 0 


1  Mpmaires fur hes e Ye, þ 128. 
I Edinburgh Phyſical Eays, vol, 2. art, xx... + + 
- + Impet- faciens Hippocrat. dict. f. 434,435, & 436- 


2h Medical Eſſays, vol. v. part, 2, art. xil, 


as _ 
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18 that of the other organs. M. de Hallers 
experiments; from which he has concluded: 
that opium does not affect the moving power 
of the heart, really prove no ſuch thing . 
they only inform us that three frogs were 


opened after having ſwallowed opium, and. 


that the heart continued to move, after the 
motion of the inteſtines had ceaſed t. But- 
as it is not ſaid, how long the opium had re · 
mained in the ſtomach of theſe animals be» 
fore they were opened, nor what propor- 
tion the: heart's motion bare to its uſual 
quickneſs, we can draw no certain conclu — 
fron from. theſe experiments, except that 
opium received into the ſtomach of frogs,.. 
deſtroys the motion of the inteſtines ſoon-- 
er than that of the heart. In my experi- 
ments, altho” opium forced into the ſtomach 
and inteſtines. of. frogs, WIA 1 N . 
goth 1 the 
+ Memoirer ſur lo mature irritable, tun. f. g. $28, . 
529, 531. Since MM: di Haller bas added, that when - 
the motionof the heartfailed; it vs renewed by / imu . 
it · i not to be doubted chat cho opizre had affefted it 
conſiderably ; becauſs the beart of a frog, which has 
N 22. | 


— 
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the power of the woſcles of voluntary mo 
tion in about half an hour, yet the heart 
continued to move a conſiderable time after 
this, but with great ſlowneſs and feeming 
langnor. This organ, therefore is not 
0 from the power of opium, altho* 
it is not ſo fron affected by ity as 188 other | 
muſcles. Sa) 
Simex it is 8 onal wk 
e deſtroys the irritability of the in» 
teſtines and other muſcles, as well as their 
lllenſibility; its affecting the heart mote 
duo iy muſt be owing, eicher to the hn. 
er v applied fo near to it, or to this 
5 * See Efay on 45 vital motions, 55 171 5 
and; Edinb. Phyfical Efays, aa 2. p. 257 K 282. 


4 When a * whoſe thirex and 4 were o. 
pened, was laid in a ſolution of opium in water, the 

' voluntary muſeles were deprived of their irritability 
in ten or twelve minutes, and the heart's motion cea- 
ted in twenty qninutes. Whereas, whey ibe ſolutian 

. of opium was injected into the ſtomach and inteſlines 
of another frog, its heart continued after an hour 

| -and ſeven minutes zu move at the rate of feven times 
| Gout <1 *. 4 eee 
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organ being endowed with a ſiconges power | 
of motion; for it is by no means probable, 
that the irritability of che heatt depends on a 


cauſe quite Wan. from that of all the 0- 
thes mae” | 


ola. 


is 4 lde, e. e s adv 
jr does in a natural Rats. 1 h Bis, 
vol, 2. p. 282 & 297. _ 3 

But that opium when applied to. "the, Tract ſelf, 
deſtroys. its power of motion as ſoon as that of the. 


other muſcles, appears from the following experiment 


of Dr Al. Monro junior. The Doctor having lad 
bare the beart, and then injected into a large vein, 
which runs along the under and middle part of the 
abdomen on the outer fide of the peritoneum in frogs, 
| & few drops of a ſolution. of piu in water, viz, 
twelve drops into two frogs, and fix , drops into a 
third; he obſerved, that as on as the /o/utten"Hiad - 
reached the heart, that organ was rendered } | 
of expelling its contents, and, in lefs than one minute 
after this, became ſo intirely paralytic, as not to make - 
' the leaſt contraction, on, the ſtrongeſt irritation, whes 
| ther applied to its outer or inner ſurface, 

| This experiment of Dr Monro, while it | confirms. 
what I had advanced concerning the effect of opium in 
deſtroying the moving power of the heart, is intirely 
ſubverſive both of M. ge Haller's experiments, and * 


| the conduſions be kas drown from .. 


: w . , l- 
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* Objet2. 5: Dr Why, by- hewing that 
dcdie motion of the heart in- frogs continue 
after the deſtruction of the brain and ſpi· 
nal marrow, has proved againſt bimſelf that 
the irritability of the heart is equally inde - 
dependent of the ner ves and of ſenſibility. ® 5 


Auſwer. The motions produced by i irrita - 
_ ting, the ſpinal marrow ſhe w that it retains its 
power over the-muſcles after the loſs of the 
brain: And the convulfionsproduced by irri- 
 tating the cruraFnerve of a frog after it is ſe . 

parated from the body, prove that the ner ves 
continue to preſerve their power of putting 
the muſcles in motion, after their commu - 
nication with the braim and ſpinal. marrow. 


15 is quite cut off. Wherefbre the continu- 


1 130. 
e 


ance of the motion of the heart- in frogs, . 
is no proof that.the moving. power of this 
muſcle does not depond on its nerves, and 


conſequently on. its ſenfibility 4. 
FbarnkEk that the motion of the heart 


i bot independent on-the brain and ſpinel 
8 mirrow 


* — En hani, c. tem. ir. 
+: See above p- 245563: . where Ws Hs: wor- 


/ 
2 
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marrow evidently appears from ſome ex · 
periments lately made by Dr Al. Maonre 
Junr. who has obſerved that as ſoon as theſe 
parts are deſtroyed, the moving power of _ 
the heart becomes ſo weak, that it is unable 
to carry on the cirevlation in the veſſels of 
the hind-legs ; notwithſtanding that, imme= 
diately after the deſtruction of the brain and 
ſpinal marrow, the motion of the heart be- 

comes, for a little time, quicker. than ofual. 


11 is obſervable, - that as thoſe animals. 
whoſe blood is almoſt as cold as the medium | 


ſurrounding them, live a conGderable time: 


after the loſs of their heart, ſo their nerves: 


preſerve their powers much longer, after. © 


the deſtruction of the brain and ſpinal mar- 
row, than the nerves in men and other ani-- 
mals, whoſe life ceaſes when the. eireulation 
of the blood is ſtopt, and whaſe nerves 
ſoon loſe all their powers, . . are 
ſeparates from bheir origin. ee 


Otis. 6. When opium is amen. in, an 
immoderate doſe, fo. as to kill animals, it. 
woll * e e er nne 


2 7 


— 
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of life, and therefore muſt render the oe 
flower before death *. | | 


| f Aufiuer. Abet every N and eve. 


ry. diſeaſe, which prove mortal. deſtroy. the 
moving power. of the heart at laſt; yet 

moſt poiſons and diſeaſes * render. the pulſe 
quicker in inen, than it is naturally, cill juſt 
about the time of death, or a very little 
before it, when. the patient becomes in a: 


great meaſure inſenſible, and all the powers. 
of life begin to ceaſe ; and M. de Haller 
himſelf has remarked that poiſons almoſt 

| always increaſe the periſtaltic motion 
_ of” the inteſtines in animals T. A horſe 
who was Killed in three days by re- 
2 5 peated doſes of laurel:water, a little before 
Bis death, had a pulſe which beat at the 
rate of 103 in 2 minute, 7. e. three times 


quicker than it fad dene, when the animal 
Was in health t. A dog 22 inches high, 


* n | 8 1875 four months, 
7 gt 


** Memires fir ter (partie auf, tom. be. 
torn; el ed 


=. CO wet > 72. 
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vio pomderies green Jaurel leaves, had his 
| pulſe; before he died, raiſed from 84 its 
natural quickneſs to 157: ſtrokes in a mi- 
nute T. Opium, on the contrary, given in 
2 great doſe, ſoon renders the pulſe much 
flower in · dogs and frogs, and this flowneſs 
gradually increaſes till the en of the 
heart ceaſes altogetherr.. 
Bur the following experiments which-L 
made lately, will demonſtrate beyond doubt 
that opium renders. the motion of be, hows... 
Tory than-other mite e 


* 
1119 * 


7 8 Jaid open the, ghar, 9%" 
«>domen of a frog, I, poured into the abdomen. - 
a tea ſpoonful of water in which: I had: diße. 
ſolved two grains of opium. In 4 minute 
and a half, the pulſations of this animal's. 
heart were reduced from 54 to 26 in a mi- 
nute. After five, minutes the heart beat 
only 18, and after twenty wipe only ten 
times in a minute. gat} 

Ax hour after the folacion of opium ens 
applied to the ow of the abdomen, the 

| heart 

+ Longs Pf 1 95 & 103. 


380 


heart 3 ſix ———— 
feeble pulſations in a minute, and in leſs 
than 1 5 minutes one this its motion ceaſed & 


00 8 laid Cen Ws [ 
poured iato its. abdomen a; tea fpoonful of 
water, in which I had diſſolved three grains 
of cortoſive mercury. In ſive minutes, the 
pulſations of the heart were reduced from 
Fx to 46 in a minute. After ten minutes 
the heart beat 38, and aſter twenty mi- 
nutes i g times in a minute, but its contrac- 
tions were extremely feeble. | 

Ix leſs than half an hour from the appli» 
1 nr of the ſolution of the corroſive 
mercury, the motion of the beart ceaſed, 
and the animal ſeemed to be quite dead. 


(e) Maid open a third frog, and poured into 
Its abdomen à tea ſpoonful of malt ſpirits 
nearly of the ſame ſtrength with common 
French brandy. In a minute and a half, 

the pulfations of the heart were reduced 
PE. af Mets . FF from 


* - * 
255 A 9 4 
* 9 x 
2 +. C © '# * 


* 
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minutes 41 times in a minute. Fifty mi- 


nutes after the malt ſpirits were applied to 


the viſcera of the abdomen, the auricle and 
heart made 34 very feeble contractions, in 
a minute. In ten minutes more, the animal 


was become alrogether inſenſible, and made 
no motion when its muſcles were pricked or 


torn; but the auricle continued to beat 33 
times in a minute, and the heart made near · 


ly the ſame number of e feeble e 


incomplete contractions. 


"Ir" was radia. hos the wry" this 
frogiwes nach paler than that of the frog 


<0 RI r TD 030% Weng 


Cc there 


*Al LEN hearts of frogs 


to beat about 60 times in a minute, when their thordie = 
was opened, I ſaſpe Its flower motion in the above . 
_ three frogs might be owing to their having been kept 


in the houſe five days before making theſe experiments: 
Perhaps allo the hearts of frogs beat lower towards 
the end of Auguſt than in June or July, ET 
TIA Sans, : 


"0. 
from 54 to 52 in 2 minute e After five ; 
minutes the heart beat 530, and after eleven 


there any blood collected in its auricle. See 
_ Eſſay on the uital motions, p. 371 and 3723 
_ alſo Ed nburgh Phyſical Efays, di. 
pas, 286, 290 and 313. 
Wurrurz an apoplexy occaſioned by 
ſpirit of wine kills antmals without quicken. · 
ing thetr pulſe before death, as M. de Haller 
ſeems to inſinuate“, J ſhall not ſay; but 1 
know certainly, that in other apoplexies the 
_ pulſe, though at firſt flow, becomes, almoſt 
2 conſiderably quick before the pa · 
tient's death. I have ſeen it riſe from bo 
or 65 to above 150 beats in a minute. 
I have obſerved the heart of a frog mo- 
ving 20 times in a minute, near two hours 
after the deſtruction of its brain and ſpinal 
marrow; whereas, in little more than an 
hour after injecting opium into the ſtomach. 
and inteſtines of another frog, the heart 
beat only ſeven times in a minute F. When 


opium.is given in ſuch quantity to frogs 
3 96 prog N 2 9.85 \ a 6 2 


enn fur li parties ſenſibler, tom. in. 5. rag · 
ee r v. . 203, & 
. | 
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28 not to kill them, rieir pulſe” is rendered 
by it remarkably flow for many hours 
but afterwards, wken the effects of this 
poiſon begin to abate, the pulſe gradually 
returns to its natural quickneſs, the inteſ- 
tines recover their periſtaltic motion.*: 
the other parts of the body regain their | 
ſcnhbility and moving power. , 
' Urox the whole, we may conclude, that 
the remarkably flow pulſe of thoſe animals 
which are killed by opium, is. ow ing to the ©. 
peculiar virtue which. this ſubſtance, has of 
weakening or deſtroying the moving power 
of the heart, as well as the ſenſibility and 
irritability of all the other parts of the 


Ob. 7 7. be. may, PORE by irs. 
viſcoſity alone, put a ſtop to the motion 
of the heart mechanically T. 


Ceca #1. 890 Anſwer, 


Vid. Memoires ſur la nature uli, tom. 1. 
> 456. 

TT Memeires fur les partie laue, ec. tom. in. 
2. 1295 & 130. 


and | 
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| Asſwer. That a ſcruple of opium, which 
has 3 known to kill à full grown wo- 
„ ſhould: render the whole maſs of 
Ts blood s viſcid, as to put a ſtop, mechani . 
cally to the motion of the heart, is a ſup - 
poſition that needs not be refuted. What 
becomes of this mortal viſcoſity of opium, 
when it is ſwallowed: daily to the quantity 
of two or three, nay even ten drachms, 
by thoſe who. have been long aceuſtomed 
to it? Alkhough the nerves, by long uſe 
may ſuffer leſs from the action of opiunty 
yet no cuſtom could prevent the blood from 
being: rendered ROE! more _ |; 
95 it. een 


Oh. e altert that — kills 
frogs, more quickly when they are intire, 
than when they are deprived of the brain _ 
and ſpinal marrow, is 4 paradox, which, 
would ſcarcely be rendered probable by 
the een Ane of e, 


= 
— . 
1 
& 
7 CV 
. * FIC] 


| * Edinburgh Medical Eſſays, vol. v. art. xii, ſe, iti. 5 | 
+ Memwires fue li parties ſenibler, ve. tom: v. p. 12g, 
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Auſwer. Many things ſeemingly impro- 
bable have been proved to be true. Thoſe 
experiments which I have related, were 
made with care, and no one has yet pre- 
rended to ſay that he has repeated them,. 
and found the event different. But if M. 
de Hatler had allowed himſelf zo conſider | 
| this matter more coolly, he would have ſcen Ry 
no inexplicable paradox here; for if opium 
produces its effects by acting on the extre - 
mities of the nerves which it touches, and 
if the nerves have no communication or 
ſympathy, but through the mediation of 
the brain and ſpinal marrow, it muſt neceſ⸗ 
farily follow, that opium applied to the ab- 
dominal muſcles of a frog deprived of the 
brain and ſpinal marrow, can have little or 
mme on its heart ; and therefore; 
V1 4s WR OS win 


e | 
feR the heart or its nerves, except in ſo far as ſome of 
ies finer parts are abſorbed by the bibulous veins of 
the abdominal muſcles, and carried along with the 
| be nar ar VO ET EIT; 

4 bas 
© See Edinburgh ied A = 


very flowly abſorbed, and conſequently ean bave but 


mill oth 6 & fn if the ant bad 
eee 1 


” Objett. 9. Dr Di | experinichty 

525 with opium on frogs, have been proved to 
— * fundamentally erroneous by Fontana, who 
has ſhewn that opium applied externally, 
and. its folution in water applied to the 
nerves, does not, in any degree, deſtroy that 
power whereby they make even the muſcles 
of voluntary motion contract. 


Auſiver. M. Ferns: eres are 
not more contradictory to mine, than to 
en 4 gseh we ſhew. that Na 


8 ne ee ner ih n ret ol 
the heart and action of the veſſels is fo weakened, in 
frogs, by the deſtruction of the brain and fpinal mars , 
row, that the circulation in many of the ſmall veſſels. 

either ceaſes altogether, or goes on very languidly, it 
mult follow, that the finer parts of the opirm will be 


nitle influence in deſtroying that power of motion, 
f — peate thy 0 nenn 8 
6 . 2 


0 — 07 5 


pium FO AR the ſenſibility of the nervesy: 
and the irritability of all the muſcles ex- 
cept the heart“. The truth is, that when 
they are fairly repreſevred, they ate not 
direfily repugnant to either. M. Fontana 
does not ſay, that opium, applied external 

to frogs, has no eſſect in deſtroying the 
power of the nerves T. He only tells us, 
that a ſolution of opium in water applied 
to the bared trunk of the erural ner ves of 
. gh not, . eee 1 their 


U 
a» * of ge . 3 * power 3 


5 * Vid d. Memoires bw 1 parties 23 i: 5 4 
p. 227, & 329, Opium ſupprime cette faculit des nerfs 5 
par laquelle ils excitent du mouvement dans ler muſeles, | 
| | +. There is nothing more certain than that « folus * 
tion of alu] in water, applied externally, kills frogs; 
I ſhall therefore content myſelf with mentioning the 


following experiment, which. i is altogether deciſive of i 2 


this matter. Dr Al. Monro junior. having applied to 


the belly and bind legs of a frog ſome lint moiſtened 


with about a hundred drops of a folution of opium in 
water; in les than three hours, the animal was con- 
volſed and unable to move its body out of the place S 
where it Jay, and after five hours was quite dead ; for 
aden een. ee the fi walked, 

| 6d not recover. 15 955 
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power®; but he does not alledge that hr 
applied to the ſtomach, inteſtines or other 
parts, where the nerves terminate, bas no 
_ ſuch effect. M. Fontana's experiments, 
therefore, prove nothing, except that opium 
does not deſtroy the power of the nerves, 
when it is applied to their trunks, in the 
the ſame manner that it does, when it 
touches their extremities; a fact that will 
| ſcarcely be doubted of by any one, who con- 
fiders, that in the former caſe, the medullary 
ſubſtance of the-nerves is defended by their 
r which are ina great meaſure e 


3 M. PASS experiments. 
| eee ene ee nor related 


* eee tom. iii. p. 211. f 
| 4 M. Fontana, found that although ſpirit of wine - 
deſtroyel the power of the nerves in that part which it 
' - touched, yet, when theſe nerves were irritated a little 

below this, the muſcles contracted as uſual (a). The 
A fame thing is true of a ligature and of a red hot iron, 

oil of vitriol or other acrid fubſtances, whoſe ation is; 

totally different. from that of opium, which affect: not 
only the nerves it touches, but the whole ſyſtem. 
5 60 en e 


— 
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with WIS 1 \ which bend be ne- 
ceſſary to determine the operation of 2— 
pium, yet he has inferred from them, that 
opium does not produce its effects on ani- 
mals, except it be introduced into the 
the blood ; and that, when it is carried to 
the muſcles, it changes the natute of their 
fibres, or of their glue, which, he thinks, 
is probably the ſcat of irritability, This 
concluſion. is not only contrary to what the 
| beſt writers have taught concerning the 
action of opium, but is utterly inconſiſtent 
with ſeveral experiments, that are altoge- 
ther deciſive as to this matter, and which 
M. Fantaus ſeems to have been unacquaint - 
6d Res Thus the Hs ani weakneſs 
| brought ' 
„ See | Joners apts cee | Mrad's treatiſe on 
poiſons. / Alſton in the Edinburgh Medical Effays, 
vol. v. part. 1. article xii, Luan Boerhaave impel. 
fatiens Higpocrat. diet. 5 434438. And the Baron 
Van Swieten's comment. in Boerbaav. aphor. 229. 
No. 2. More authors might be mentioned, but theſe. 
are fully ſufficient to balance the authority of Tralles, © 
who, though greatly extolled by M. ds Haller, ſeems. 
to have erred not a little in en ome action 
of ahium upon animals. 8 | 


* * e 
* * 3 pl {% 
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g brought on a deg's hinder legs, in a Ane q 
After injecting a ſolution of opium into his. 
inteſtines, and almoſt inſtantancouſly after 
fit was thrown into the cavity of the abde- 
mm, cannot poſſibly be owing to the finer- 
parts of the opium entering the blood, and. 
changing: the nature of the muſcular glue. 
Further, frogs, which live above two hours. 
and à half after being deprived of their 
© _ heart, are killed in half an hour after the loſs 
of that organ, by injecting a ſolution of opium 
in water into their ſtomach and inteſtine ; 
although in this caſe, the opium eould neither 
enter the blood nor be carried by it to the N 1 
muſcles; while, on the other hand, opium has ? 
very little effect in haſtening the death of 
thoſe frogs, which have been deprived of 
their brain and ſpinal marrow... 5 
As far as we can judge from add as 
| _ opium acts either on the extremities of the 
verves to which it is firſt applied. in which way 'Y | 
it ſeems to produce its ſpeedieſt effects, or by 
WP "OP: carried, by the hens vying, into... 
3 the 


22 ee Reta: ep ol ü. * and 
| Eli on the vial mode, p- N * | 
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the blood, where it 16A; te e of hu 

whole vaſcular ſyſtem.” But as the effects 

of opinm generally ceaſe, in a great meaſure, 

in men, by the time it may be ſuppoſed co 
ha ve got all out of che ſtomach and inteſtines, - 
and to have made its way into the blood? 
we may conclude, that the chief action of 
this ſubſtance in them, is on the nerves of 
the ſtomach and ATI, to which HE: is a 
| applied.” 88 


* 


VI. 1 am MY ad l el to . 
NM de Haller's notion of irritability as an 
active property of the glutinous mattet 
which partly compoſes the muſcles; but aa 
de has advanced nothing new in ſupport of. . 
this doctrine *, I ſhall only obſerve, that 
ſince it has been proved that the moving 
power of the muſcles depends upon e 
ner ves, we are under no neceſſity of aſeri - 
bing this: power, either to their glutinous, or 2 
_earthy- part. The tendons. and ligaments -- 
Which abound much more in glae, than the 
A muſcles 
N are far pars nfl ane. 5 
85 ang ” 124 
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, 
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muſcles, ate not irtitablez and the ER | 
irritability of young animals, is doubtleſs 


_ owing to their greater ſenſibility, which. is 
alſo the cauſe, of their being fo remarkably _ 


affected by opium. Women of the moſt 


* 


delicate frame have often thinner blood 
and lefs, or at leaſt not more glue in their 
ſolid parts, than ſtrong men, whoſe muſcles 


are not liable to be affected with convulſions 
from light cauſes; and it is demonſtrable, 
that thoſe convittive motions which proceed 
” from the irtitation of a diſtant part, are O- 
ing ſolely to the ſympatby. of the nerves. 
Strange, certainly it is, to find men. of 


learning. and abilities, miſled by a few ill under- 
ood experiments and truſting to metaphy - 
ſical notions, uſing every art to prove, that 

the irricable power of the muſcles does not 
depend on their nerves, and aſcribing it to a 
- ſubſtance, the moſt unlikely to be poſſeſſed 

5 it ; a ſubſtance which, devoid of active 


powers, appears remarkably inert, and is not 


nn even with . in ſo remark · 
ö | able | 


1 than that which the muſcles afford. 


"Op rieb: 


able a as. glaſs; fine wool, dar, and. 
*. aan anne 2 


b 8 1 have edewwodbe to ſhew:- 
that M. de Haller has equally failed in the 
ſupport of his own theory, and in the ar- 
guments: he has brought- to confute what T. 

bad advanced concerning the nature of 'irti- 
tability. Nor can I help thinking! it a ſtronng 
preſumption againſt my learned adverſary's _ 
opinion, that ſo able a writer has arguedſo _ . 


inconcluſively in its defence; for to „ 4 
yet? in the words of the Poet, nn 
3 — Si Pergama Aird | os | 8 
4 | Difen e etiam hade E Flew. 3 
1 
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When NM. de Haller ſays that W the glue of an · 
mals ſeparated from them, ſhews as it were the remains 
of irritability, becauſe-it contracts itſelf after being 
drawn out , he miſtakes elaſticity for the remains of 
irritability-z and has forgot that the glue got by _ 
|  boiling-the ligaments and ſkin is ſtronger, and. poſſeſſed - 

of this elaſtic power in as great, or a greater degree, 
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1fball only add, that if there ſhould defend 
ED 2 ow phenomena which, at firſt ſight, do not 
appear ſo favourable to the doctrine of irrita · 
bility as depending upon the nerves, and be- 
ing connected with ſenſibility, this would be 
fur from being a ſufficient reaſon, for rejecting ; 
an opinion, which is ſupported by. ſuch a. 
chain of argument, and agrees ſo. well, with }. 
the various phenomena of the animal. frame. 
There are few-even--of+ the beſt. founded 
theories in natural philoſophy or phyſic, 
which are not liable to difficulties and objec- 
tions, that, ſometimes, cannot be eaſily re- 
£3 . moved. At preſent, the greateſt philoſo: 
have only acceſs, as it were, to tbe 
furface of things, without being able to pe- 
netrate into many of the myſteries of na- 
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